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Ncavorson (K.), Ammonites from the Upper Kimmeridge 
Clay, ^31 

Needhani (j.), and Dorothy Needham, The Hydrogen-ion 
C oncentration and Oxidation -reduction Potential of 
the Cell-interior before and after Fertilisation, 864 
Nemec (A.). The Hydrogen-ion f'oncentration m the Tissue 
of Seeds, 67 

N'eveux (Di. M.), awarded the (iodard prize for 1924, 944 
*Newcomh (C.), Determination of Alcohol and Ethyl 
t'hloridt^ in Chloroform, 805 

N'l.'u man (Dr. F. II.), 'J'he Production and Measurement of 
I.OW Pressures, 352 ; The Sodium Spectrum, 149 
Newman (Prof. H. H.), Outlines of Cjcneral Zoology, 494 
Newman (K. K.), V. M. Trikojus, and O. Marker, U.sc of 
Phospliorus P(‘ntachlonde in the Preparation of 
Glycerides, 055 

Newnham (F. V.), Classification of Syno])Uc ('harts for 
the Nortli Atlantic lor 1010, 484 ; Upper Air 

Temperatures m JCgypt, 020 

Newton and Wright, Idd., The “ Ilolway " Diathermy 
Ap]iaratus, 88 1 

Nicholls (I..), and F. Purgess, Morjihological Differentia- 
tion of Pacillus ry])hosus, 148 
Nichols (Dr. H. W\), [obituary article,, 009 
Nuhols (), 1C), Meleurological Factors altecting Fertility 
in Sheep, 331 

Nicholson (Plot. Shield), resignation of the chair ol political 
economy in ICdinbnrgh llniversity, !!(>, OOi 
Nickler (J. M.), Pibliography and Index to “ Geologic 
Literatuie on Nortli Ametica, 1785 1918," 480 
Nk 1 ()U.v (M ), Deter mination of Carbon Monoxide by the 
iJlood .Method, etc., 07 ; and J, Koche, The Amount 
of Oxygen in Methiemoglobifi, J3() 

Nicoll (M. J.), [death], 757 

Nicolle ((' ), and F, Conseil, The Production of an F.xpen- 
ruental Preventn e Serum tor ExanthematicTyphus. 451 
Nikitine (H.). Distribution of the Idaiikton of lire Black 
Sea, 923 ; The Paological ("onditions of the Platk Sea 
observed in 1923-25, 8O3 

Nipper (\V. W.), Sjiectroscopic Evidence of /-Transforma- 
tion of X-ray^, 12 

Noddaek (Dr.), and FrUtdein Tackle, Two New ElemeiitN 
of the Maiigane.se (iroup, 54 

Noke, (('. I ). and 11. J. Plant, Pottery: being a simple 
account ol the History of Pottery, and a clescri])tion 
of stime of th(* Processi's employed in its Mannlacture, 
199 

Nolan (J ).), and J. Eniight, 'I'he Size of Kaindrops, 154 
Nopesa (Jkiron), Paheontological Histology, 182 
Nordmann (C.), translated by Dr. E. E. Fournier d’Albc, 
♦Tin* Tyianny of Time . Einstein 01 Jfergsen ? oJ 
Norman (J. K.), Development of the Chondrocranium of 
the Eel [AufiiuJIa rulgcms), 804 
North (Dr. E. J.), Welsh Slate, 447 

North (S. H.), and J. H. (iarbe, Low '1 ein^ieraturc Distilla- 
tion : Home (.)il Siip])ly and the Utilisation of 
“ Waste ” Coal, 277 

Nowell ((\), The l^enodical Publications in the Coventry 
Public Libraries, (>23 

Noyes (A.),. The Torch - bearers. Vul 2; Flie Book of 
Earth, 89 

Nuttall (Prof (L H. F.), Evolution and Intellectual J'Tce- 
dom, 83 

Nuttall (J. M.), and E. J. Williams, /Frays associated with 
X-rays, (>98 

Nuttall (W. I., E.), A Kevision of the Grbitoides of Christ- 
mas Island, 922 


Odell (N. K.), (Idac^ers of Mount ICvcrcst, 657 ; The 
(»eology of the Eastern Parts of Central Spitsbergen, 
wj^h special reference to the Problem of the Ilccla 
Hook Formation, 840 

Odum (Prof.. H. WL), and G. B. Johnson, The Negro and 
his Songs : a Study of Typical Negro Songs in the 
South, 781 

Oldenberg (O.), Fluorescence Radiation of Nitrogen, 84a 
Oldham (R. D.)r Problems of the Rhone Delta, 16, 52, 100 
Oliver (Prof, F. W.), and others, The Evolution and 
Colonisation of Tidal Lands, 591 • 


Olivier (Prof. C. P.), Meteors, 124 • 

C)llard (F. A.), Resistance to Corrosion of Electroplated 
Chromium, 590 

Onnes (Prof. K.), The Currents in Siipraconductors, 28 

On.slow (Mrs. Muriel Wheldalc) , The Anthocyanin Pjigments 
of Plants. Second edition, O72 

Orr (Dr. J. B.), The Mineral Elements in Animal Nutrition, 
344. 50 (i 

Orton (Dr. J. H.). The Oyster Beds in the Fal Estuary in 
November 1924, with Notes on the Biology ot the 
Oyster, 486 ; The Production of Oysters (O. cdulis) 
on English Beds ip Relation to New Observations on 
Breeding Phenomena, 673 ; The Conditions for Cal- 
careous Metabolism in* Oysters and other Marine 
Animals, 13 

Osliorn (Prc>f. H. F.), Extinct Proboscidea, 7O3 ; The 
Iiarth Speaks to Bryan, 532 

(Jsborne (G. D.), (jeology and Petrography of the C'larence- 
towTi Paterson Distih't. Part 111., 192 ; Part IV., 300 

O’Sullivan (J. B.), The Application of the Quinhydtone 
Kleclrocie to the Measurement of pH Values in Solu- 
tions containing Copper Ions and other Divalent Ions, 
22 () 

Otain, Binary Alloys of Antimony and Bismuth. 28 

(Overton (CL L.). C'at.dogue of the ('ollcctions in the Science 
Museum, South Ken.sington ; with Descriptive and 
Histotu al Notes and Illustrations : Water 'l iansport ; 
Steam Sliijis of War, 275 

Owens (Dr. ). S.), Measuring the Smoke Pollution of City 
Air, 954 , 


Packard (Dr. F. E.), Guv Patin and the Medical Profession 
in Paris in the XVlIth Century, 7j2 
Paige, I'oran, and (iilluly, An Arctic Oil Occurrence, 
Paillot, 'I'he Grab^^cne of the Silkworm, 5(15 
Paiidon (1C 'J'), Mechanical Design of Overhead Kleatrical 
'I'ransinission Lines, 389 

Palmer (E ), '1 lu‘ (.'hromosome Complex of Ganiniarus 
chcvreuxi Sexton, 7 85 

Palmer (WL G ), The Absorptive luiuilibria of Binary 
Gas<‘ous Mixture?-, 88(> 

Pariscllc and Laude, 'I'he Magnesia carried down by 
Alumina in Ammoniacal Media, 379 
l*arish (JC), Pioblems in Agriculture in Sonih Africa, 91b 
Parker (G H ). Activities of (.'olonial Animals. HI. "J'lie 
liitc'n elation f»l Zoouls in Soft Corals, 204 
Parkinson (D ), 'J’hc^ Faunal Suc cession in tlie C arbomfc'roiis 
Liiue.stone and lEiwiand Shalc's at ('lithc'foe and 
P(‘ndle Hill, ic^o 

Parks (Prof. W. A.), Cidlural As])ects in Geology, ^40, 432 
Parravano (N.), and G. Malciiiori, Scjlubility of Oxygc'n in 
Silver, 15(» 

Parnsh (P.), and F. (b Suelliiig, Sulphuric Acid Concentra- 
tion. 2 vols., 425 

Parsons (Prof. F. (L), The Early Inhabitants of London, 
877 

Parsons (L. B.), Water in Chemical Action, 447 
IMnsons (Dr. L. (L). appointc^d inglcby lecturer in Birming- 
ham Umvcrsilv fcir 1927, iib • 

Parsons (l>r. W. B ), 'I'lie I’uture of Engineering, 826 
J’artiiigton (Prof. J. E.), aiid^L L. Anlilogoll, An Improved 
b'orm of b'lectric Vacuum Furnace, 921 , and A. B. 
How'e, 'I'he Ratio of the Specific Heats of Hydrogen, 
35 ; and 1. Vogid, Sulphur Sesctuioxiclc, 374 
Pascal (P ), 'i'he Magneto ('hcimistry of (To.secl (Chains, 923 
Pasc]umi (P.), The Formation ot the Pecten in the Develop- 
ment of the Eye of Gallus domesheus, 119 
Paferson (C. (L), Gift of Fleuss Vacuum Pumps, 901 
Patterson (Dr. A. M.), A German-English Dictionary for 
Chemists, 387 

Pauling (L.), and A. Bj6rke.son, A New Cr)'’stal for Wave- 
length Mciusurements of Soft X-rays, 452 
Pavie (A.), {death] , 477 

Payne (A. F.), (Jrganisaiion of Vocational Guidance : a 
companion volume to Administration of Vocational 
Education, 277 

Payne (Dt. Cecilia H.), Stellar Atmospheres : a Contribu- 
tion to the Observational Study of High Temperature 
in the Reversing Layers of Stars, 530 
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Peacock (A. D.), Haploidy in the Male Sawhy (Touthro- 
dinidae) and some Considerations arising’ therefrom, 
537 

Peacock (M. A.), The Geology of Videy, S.W. Iceland, 841 
Pearl fDr. R.). appointed director of tht? Institute for 
Biological Research at the Johns Hopkins University, 
256 : R(dation betweeti the Number of Doctors per 
Unit of Population and Death Rates, 217 
Pearsall (Dr. W. H.), and Miss Alice M. Hanby, L^af Shape, 
182 

Pearson (Miss Helga Sharpe), awarded a University post- 
graduatti studentship by London University, 152 
Peczalski (T.), Cementation of Metals by V''olatilc’Salts, S06 ; • 
and G. Mokrzyeki, Che/iiical (Aimpounds of Salts in 
the Electric Arc, 119 

I^eddie (Prof. W.), A Spectrometer de.sigm'd specially for 
Tnve.stigations regiirdmg Colour Vision, 154 ; Physio- 
logical Optics, 88 

Penfold (A. R.), The Identity of Uncineol with Eudesmol, 
^00 ; Tilt* Essential Oil of Jiaroma ciirtodora and the 
Occurrence of Cilronellol, 262 ; 'I'hc ICssential Oil of 
Eno<itemo» mvopoyotdes, 8,^2 
Perkin (Dr. E. aM.), ITtilisation of Peat, 656 
Pc^rkin (Prof. W. Tl ), awarded a J^oyal medal of the 
Royal Society, 722 ; ju'esented with a Roval medal 
of the Royal Society, 8 ^4 

I»erot (A), and M. Collinct, The Variation of th(‘ Wave- 
length of the Absoridion Lines of Iodine^ with the 
IVnsity, ic^i 

Perndt (Dr. W ), Th(? Scale ot C Subminor, .| 

I»errier (E.), Th<‘ Earth before History : Man’s Origin and 
the Origin of Life, 38 

Petersen (Dr. C G. J ), ‘riow do Whales Swim ? 262 ; The 
Motion of Whales during Swimming, ^27 
Petc'rsen (Dr. G ), Dkj Schollen der norddeutschen Moriinen 
i;i ihrer Bedeutuiig hir die diluvialen JCnistenbewc- 
gungeu, 2 to 

Pedre ('!'.), Discovery in Palestine of Part of a Human 
Skull of Neanderthal Type, 2 t 
JVtrie (A. 11. K ), An Ecological Study ol the Flora ol 
Mount Wilson. Part IL, 227 
Pelrif' (Sir Idindcr.s), Ancient Science, .t8 ; ])resented with 
a medal for nrchasilogical rc^sc'arch, 108 ; Siirv(‘ys of 
the C;r(‘at Pyramids, 942 ; The Royal M.igician in 
Ancient Egypt, 726 ; Units of Mcsisurcmenl in 
Ancient Egypt, 2 (j ; Ihiknown Egypt, 81 j 
Petrie ( I .), The Elements ol Internal-combustion Enginc'er- 
ing, <)33 

Pcdronievics (Dr.). Archa’opteryx, 18 ^ 

Pettit (E), Ihe Forms and Moticuis of the Solar Promin- 
(*Tices, 30 

Pfeiffer (Dr. H ), Hydrogen ion Concentration and Cell 
Differentiation in Plants, 220 
Pfister (Miss If. I.), appointed lecturer in jdiy.siology in 
Birmingham University, 5<)4 

Idiilip (Prot. J C.). Physical Chemi.stry : its Bearing on 
Biology and Medicine. . Third edition, 572 
Philips (the late J’. J ), the fossils of. acquired by the 
Museum of #1110 Peterborough Natural History and 
ArchcTological Society, 7O1 
Idiillips (Major C. E. S.), Physics in Radiology, y>9 
Phillips (G. B.), The PrimitiveVopper Industry ot America, 
416 

Phillips (J. B.), Weather at Jfdil mouth, 325 
Phillips (Prof. R, W.), Suggested Alternation of (.Generations 
in the Red Alga,*, 830 
Physicist, Vitality of an Earwig, Hi >6 
Pick (W. H.), Surface Day Vi.sibility, 6 t 
Picken (D. K.), (Geometry, the Basic IMiysical Science; 

a Modern Equivalent to Euclid, 806 
Pickering (j. W.). and R. J. Gladstone. Development of 
Blood Plasma. Part L, 804 
Pickering (Prof. W. H.). Mars, 480 

Edcon, The Action of a Vacuum and of Heat on the Neutral 
and Basic Nitrate.s of Bismuth, 842 
Pictet (A.), \y. Scherrer, and L. Heifer, l»rcsence of Argon 
in the Gases from the Alcoholic Fermerftation of 
Glucose, 35 ; The Presence of Argon in Living Cells 

522, 797 

Pierantoni (Prof, U.), Symbiotic Micro-organisms, 187 


Pillion (II.), Is the Bunscu-Koscoe Law applicable to tJie 
Luminous Stimulation of the Invertebrates ? 923 
Pierre (C.), Faunc dc France. 8 : DipttVes; Tipulida?, 390 
Piettre (M.), Preparation of the Albumen of Muscle or 
Myoalbumcn by the .\cetone Method, 955 
Pijper (C.), Note on Witchcraft in Europe : the Case of 
Anne Boleyn, 771 

Pilgrim (Dr.), Burmese Perissodactyla, 831 
Pillai (Dewan Bahadur L. D. S.), [death], 550 , 

Pinches (T. (G.), A Record of the Finding of Moses, (>53 
dc Pinedo (Marchese), Lengthy Seaidane Flight, 724 
Pingritf (G. N.), A (Geological Lecture Illu.stration, 15 * 

Pinsson (Prof. L. V.), and Prof. C, Schnehert, Introductorv 
(Geology : for Use in UTUver.sities, Colleges, Schools of 
Science, etc., and for the (General Reader. 2 Parts, 
4^5 

Pittard (Dr. E.), awarded the Brocas prize for 1922, 

Piiitti (A.), The Hafnium Contents of Samples of Zircon, 
etc., (>31 

Pivetean (j.). Signification ot the Sternum of the Verte- 
brates, 923 

Planck (l*rof. Max), translated by R. Jones and D. H. 
Williams, A Surv(*y of l*hy.sics : a Collection of 
T.ectnres and Essays. 353 
Plarr (V.), Tlie Norsemen, 7(>3 

Plate (Prof. L.), Die Absiammiingslehre : Tatsachen, 
Thcorien, Einwiinde und Folgerungen im khraer 
Darstellung. Zweito Antiage des “ Leitfadens rler 
Deszendenztheorie," 

Plunkett (Sir Horace ('ur/on Plunkett), seventy-second 
birthday of, (>20 

Podder (Dr. A.), I'errestrial Magnetism, 482 
J’olanyi (M.), and G. Sachs, Elastic llystercsis in Rock 
Salt, 6 q2 

Policard (A.), and A. Paillot, Study of Silk vSccretion with 
the Aid ot Filtered Ultra-violet R.ays (Wood’s Light), 
()0<) 

PollcK.k (W.), A Conqxmnd Thermostat for Students’ Us(', 
042 

Pol.son (('. J ), appointed demoiistratoi in pathology in 
Manchester University, t)9<) 

Polya (Prof. (G.), und (G. Szegb, Aufgaben und Lehrsiitzt* 
aus der Analysis. TCrsto und zweiter Band, 333 
Ponder (E.), The Inhibitory Effect of Blood Serum on 
Ha*molysis, 

Ponte (CG ), Vulcanological Inve.stigations, irg 
Porter (Prof. A. W.), Carnot's ('ycle and Eflicicncy of 
Heat Engines, 497 

Porter (Miss Mary W.), The Optical Proi>ertio.s of Mixed 
Crystals, 33 

Postgatc (Prof. J. P.), Onr Classics To-day, 020 ; \he 
I’osition of tlio ('lassies, 723 

Potonie (Dr. R.), Einfuhrung m die allgemeine Kohlen- 
petrogra]>hie, 239 

Ponichet (Dr. E. P.), The Floods of the Neva, 514 
Power (J. H.), The Habits and fafe histories of Ctirtain 
Little-known Amira with Descriptions of the Tad- 
poles, 220 

Prashad (Dr. B.), Indian Ampullariidfe, 221 
Prentiss (Prof. E.), Specific Immunity of Tissues, 44!) 
Preston (F. W.), The Dimensional Accuracy of Mr. 
Hampton’.s " The Annealing of (jlass," 96; The 
Fundamental l^aw of Annealing, 6(> 

Price (Dr. M. T.), (Christian Missions and Oriental (Uvih.sa- 
tioiis : a Study in Culture Contact, 388 
Price (Dr. T. Slater), The Si.xth International Congress of 
Photography, 224 ; and S. O. RawUng, The Theory 
of Photographic Sensitivity, 281 
Priestley (Prof. J. H.), and G. Redingtoii, The Ftfect of 
Diurnal Periodicity upon Fibre Production, 770 
Pringsheim (Prof. H.), Untcr Mitwirkung von Dr. Jesaia 
Lcibowitz, Zuckerchemie, 86 

Prior (G. T.), The Meteoric Iron'of Vaalbult and Meteoric 
Stones of Witklip and Queens Mercy, South Africa, 805 
Pritchard (D. L.), appointed assistant in mathematics in 
St. Andrews University, 731 
lyitchard (Prof. U.), [death], hio 
Ptuthi (Dr, Hem Singh), Moulting of Insects, 93S 
Pruvost ^JProf. P.), Fossil Insects of the Carboniferous 
Period, 526 
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PuriTiott (Prof.^ K. C.), An Early Reference to Menders 
Work, O06 ; Evolution and Intellectual Freedom, 80 
l^urscr (G. E.), Ccilamoichthyb caluharicus Smith. Part I., 

331 

Pycraft (W. P.), The Boskop Skull, 514 
Pye (D. R.), appointed deputy - director of scientific 

research under the Air Ministry, 24 


Quayle (P. P.), Bullet l^hotography, 556 


l\aistri(.k (Or A.), appointed research assistant in geology 
in Leeds Ihiivi'Tsity, 802 

Raitt {\\ ). and K. S Pearson, Indian Bamboos for Papei 
Pulp, ()2b 

Kamciii (l^rof, (’. V ), and K. Banerji, Tin' Optical Pro- 
])(Tties of AineUiyst fhiart^, 154 ; and Susliil Krishna 
Oalta, On Brewster's Bands, 66 \ 

Rainaiiathan (Or. K. K.), The Struclure of Benzene and 
('y( lohexano and their Optical Anisotropy, jyt) 
K’anisa)' (A. B ), appointed master of Magdalene College, 
Cambridge, Oeg) 

Kaiiach' (S. B.), 'Llie T.avala Weed in India, 220 
K'ansom (Or. B H ), lobituary article], 0()2 
Ranwe/ (lYof. E.), |di‘athj, ^77 

Kappo])ori (F. G ), " Wafer Shut-olf “in Oilfields. 11 T 
Rasmussen (Or. K.). I'Tom (Greenland to Siberia, 759 
I\atclifte (Or.), gilt to Birmingham Oniversit>'. 884 
Rayleigh (Lord), 'I he faght oi the Night Skv : Us Tn- 
t(‘nsity Variations wlien analysed l>v Colour loiters, 

1 r , 7t)8 

Raymond (A. E ), The Meclianum of ('arboliydrate Etilisa- 
tion, 844 

Ravner (Or M. C.), Nutrition of INIycorrhiza Plants, 26 
Read (Prof J ), and Miss A. M IM'Math, Oiagiiusing 
Potential Optiial Activity, ^7.^ 

Rcdln h (Or. O ), re-edeeded j’trcMih'iit of the Vienna 
Academy ol Sciences, 218 

Redinayne (Sir Ri(liard), ajipointed director of the Im- 
pen.il Institute, 108 ; Modem Ih'actice in Mining 
\’ol, I : ('oal : its (H curnmcc, V^due, and Methods of 
Boring Thiid edition, 205 

JR'ed (Ot, E R. Cowpci), (\irboTuferous L'os.sils from 
Clutral, 72f) 

van Reenen (R. ],), Oevelojmient of Tirigatioii in tlie 
Enioii of South Atrica, oU> 

Rees (J. F). resignation oi the readc’rshi]) in ocononiic 
history in Edinburgh University, iib 
Regan (C Tate), Organic lCv^<dution. 3 |o, 

R 14^1 hard (iMiss (dadys A ). Vanisliing Indian Tribes, 446 
Reid (Or. G ), ; death", 7(U 

Reid (Sir G, Archdall), Weather JYedictioii Ironi Observa- 
tions ot ('loiidlets, 670, 8()4 
Reid (W.), Comet Hunting, 288 

Reilly (Prof. J ), T'he Destructive Distillation of Wood, 770 
Rennet (Miss Nil.i 1 ), appointed an assistant in zoology 
in Aberdeen Lhnveisily, 504 

Reuterskiold (Cap! ), The Aerial .Ambulance in Sweden, 088 
Keybiirn (Prof. H. A.), An Introduction to Psychology, 

: Psychology and Grammar, gib 
Reynolds and Branson, Ltd., Catalogue of Chemical and 
JMivsieal Apparatus and Chemicals, (>24 
Reynolds ( Or. W. ('.), The Distribution ot the two Electrical 
Zones in the Atmosphere, 494 ; The Troposphere and 
Stratosphere, 480 

Rhead (E 1 ..), Metallurgy : an Elementary Text-book, 
New' edition, 169 

Rhodes (E.), and R. M. Woodman, The Fatty Substances 
of the Plant Gr^iwing Point, 770 
Riabinin (Or. A.), Skeleton of a New Specic^s of the 
J^jjiianodont Dinosaur Trachodon, 689 
Riband (G.), Higl\Frec]ucney Induction Electric Furnace.s* 
for the. Production of High Temperatures, 67, 258 
Rice (G. S.), and Prof. K. V. Wheeler, Stone Oust as a 
Preventive of Coal Dust Explo.sions, 80 1 
RicharcLs (F. J.), Jungle-folk of India, 421 
Richardson (C. H.), 'I'he Oviposition Response of Insects, 
289 

Richardson (E. G.), Sensitive Jets and Flames.'iyi 


Richardson (E. F.), Modern Meteorology, 528 ♦ 

Richardson (Prof. O. W.), and F. C. Chalklin, The Excita- 
tion of Soft X-rays, 768 

Richet (Prof. C ), E. Bachrach, and H. Cardot, The 
Hereditary Fixation of Acquired Character ,.j)roved 
by the Stability of the displaced Thermal Optimum, 
igi ; Oxner, and J. Richard, Raw Meat and Cooked 
Meat Diet for Fish, 922 

Richet, jr. (C.), and R. Moncoaux, Modifications caused 
by Cooking in the Metabolism of Moat, 36 
Richter (Dr. R.), Reform der palaozoologischen Nomcn- 
kUitur, 8 t2 c 

Rideal (Or. E. K.), I’hotochcmical Problems, 647 ; re- 
appointed Humphry Owen Jones lecturer in physical 
chemistry in Cambridge University. 152 
Ridley (H. N.), The Flora of the Malay Peninsula. Vol. 

V.. 639 

Ri6ty (E.), The Electromotive Force of Filtration, rgr 
Rinno (Prof. F.), translated by W. S. Stiles, Crystals and 
the Fine-strurturc of Matter, 204 
Kisbec, Production of Eight by a Nudibranch Mollusc 
from Nc'W' Caledonia, 8()b 

Ritchie (Or. J.), Biology and the Fur Trade, 83 ; elected 
president of the Royal Physical S^jcicty of J^dinbiirgh, 
91 2 

Ritter (Prof. W. FL), Human Personality and Biochemistry, 
898 

KTvera (V.). Curve of Certain Vegetable Tumours by 
means of X-rays, 663 

Rivers (J>r. W. H. R ), edited by W. J. IVrry, .Social 
Organisation, 48 

Rivet (Or. P ), Australian and Melanesian Atfinities in 
South AiiKTira, 11 1; Tlu* Interprc'lation ol Pre- 
historic “ I'liids," 830 

Roach (W. A.), and Or. W. B. P)ricilcy, Sulphiu 'Ireat- 
ment of Soil for Wart Ois('ase, 803 
Robbins (Prof. W. W.), Tlie Itotany of ( rop lUnifts : a 
lexl and RelorciKt* Book. Secomi edition, 39 J 
Roberts (A. W.), Tin* Population Problem in South Africa, 

Robinson (('anon C H ), ideathj, 7<)i 
RobiJisi)!! (T>r H H.). [death |, 757 

Robinson (Prof. R ). X-ray Crystal Analy.sis as an Aiixili- 
arv ill Organic ('luMincal Research, 43 
Robson (G (.'.), and O, \V. Richards, liu estigation of the 
Origin ot insular Races of Band Mullu^t.i m the 
S( illy Isles, (>41 

Rodd (F.), The Origin of the Taureg, 7()0 
Roilebush (W. H ), and TC. JC Fiock, Tlu' Misisurement ot 
the Absolute t.'harge on tlu' ICarth’s Surface, 431 
Robeim (i>r. G.), (Ti-eludainii and Totemisin, 148, Hun- 
garian Calendar Customs. 641 
Kolia (E.), and G. Jtoardi, ('heiiiical Statics ol F’k ctroriic 
J^henomena, 631, (>04 

Rolle.ston (Or. J. !>.), Voltaire and Mednine, 919 
Ko.se (H. A ), Religions Beliefs in the Simla llills, 220 
Ro.s(‘ (.Sir Thomas Kirkc), Metallurgy and Mining, 933 
Rosengarten (W.), Choosing your Eife Work, Second 
edition, 353 

Ru.ss (C. S.), and E. V. Shannon, The Mineral Iddingsitc, 183 
Ross (F. IE). The I*hysics of the Developed Photographic 
lmag(‘, 202 • 

Ross ( 1 \ A,), X-rays Scattered by Molybdenum ; Ratio 
ol Intensities of Unmodified and Modified Lines in 
scattered X-rays, 735 • 

Ross (Sir Ronald). Address 'at the Opening of the British 
Mosquito Control JnstitiiR', 41 1 
RotlR* (E.), J. Eaco.ste, and Bois, Seismological Observa- 
tions made on the occasion of a Violent Explosion, 191 
Rothschild (the late Hon. C. X\), gift by the Trustees of, 
to Cambridge Botanic Garden, 262 
Rouch (J.), Ecs methodes dc provision du temps, 528 
Rouse (G. E.l, and G. W. Gicfdings, Ionisation of Mercury 
Vapour by Ultra-violet Light, 488 
Rou.s.seaii (G. A.), Instantaneous Coloured Photography, 
373 , 379 

Rout (Miss Ettie A.), Birth-control among the New^ Zealand 
Maori, 575 

Rovereto (Prof. CL) , Forme della terra. Trattato di geologia 
morfologica (Gcomorfologia). 2 vols., 605 
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Rowley (F. R.), The Museum Movement in Kxcter, 261 
Roy (Rai Tiahaclur Sarat Chandra), The Birhors : *a 
Little-known Jungle Tribe of Chota Nagpur, 421 
de Rulyes (S. Pina), The Arc Spectrum of Scandium, 379 
Ruffini (Senator F.), The Protection of Scientific IHs- 
coverics, 144 

Rumbold (W. G.), Bauxite and Aluminium, 2^8 
Runnstrom (S.), Hermaphroditism in Decapod Crustacea, 
6yr , The Biology of the Common Rock Barnacle. 914 
Rupp (Rev. H. M. R.), Notes on Species of ITerostylis, 771 
Rushton (W. A H.), elected to J.he Michael Foster re- 
search studentship in physiology in C'ambridge Uni- 
versity. 2()2 • ^ 

Ruska (Prof J ), Arabische Alchemist (*n 2 : tia'far al- 

Satlu], dcr secliste Imam. Mit einer Nachbildiing der 
flandschnft Gotha A. 1292 (Hah'b 338) in Manul- 
druch, 44 

Russell (Dr. A.), Prof. A. Gray, 618 , The “ Ktuinelly- 
Heaviside ' La^aT, 6oq , Lodge on Radio Communica- 
tion, 5G5 ; Tlie Tlieory ol Flectnc Cables and Net- 
works Third edition, 815 

Russell (A.), New l^rilish l.-ocalities for Barytocalcite and 
Alstonite, 805 f 

Russell (A I H j, A Statistical Approach to the Kpidcmi- 
ology oi ('holera in Madras Presuhuicy, 843 
Russell (l)r. S), Transformation of M<'rcury into (add, 

.U- 

Ru.ss(‘ll (Rev. F \\), j death], 72 t 

Russell (Prof T 1 N Recent M(»dilicatif)ns in th(‘ Theory 
of Stellar J!,volution, 443; The IToblem of Stellar 
Kvolution, 200 

Rutherford (Sir Krnest), Moseley’s Work on X-rays, 41G , 
new presnh nt of the Royal Society ; the woik of, 
7'22 ; and Lady, Visit to Australia and New Zealand, 
180, 758 ; and Dr. J. Chadwick, Atoinu Structure, 798 


Sachs (Dr G ). Gnindbt'griffe der mechanist hen Techno- 
logic der Me talk', 201 

Saha (Prof. M.), The Spectrum of SU (Once Ionised 
Silicon). (>44 

Saillard (IC ), '1 he Method of Clerget. 379 

St. John (Dr. C. E), The Comjianion of Sirius, 219 

Salaman (R. N.), An Authentic Bud Variation in Potato, 

Salmon (H. S.), conferment upon, of the title of professor 
of mycology by London University, 116 , and W. M. 
Ware, On the Presence of a Perennial Mycelium m 
Pscudopcronoispora Humiili (Miyabe and Takah ) Wils., 

134 

Sampson (Prof. R. A.), The Royal Observatory, FMin- 
burgh, anti Accurate Measurements of Time, 413 ; 
Wireless Time Signals : Changes in the French 
Issues, 935 

Samsoen (M.), An Anomaly of the ICxpansion of (dass, 698 
Sandberg (Dr. C. G. S.), on the review in Nature of 
“ (R'odynamischc Probleine," 254 
Sandeman (I.),^lie Secondary Spectrum of Hydrogen at 
Higher JTessures. TL, 88() 

Sanders (T. R. B.), appointed lecturer in engineering in 
Cambridge University. 6^1 

Sandford (K. S,). The " Geology of North-east Land, 
Sjutsbergen, 840 

Sankey (Capt. H. Riall), [d^ath], 550 
Sarasin (Dr. F.), awarded tlfe Brocas prize for 1022, Q44 ; 
and Dr. H. G. Stehlen, A Magdalcnian Station in 
Switzerland, 324 

Sarasjola (Father S.), The Anti-trade Winds, 675 
Satina (Miss Sophia) , and A. F. Blakeslee, Studies on Bio- 
chemical Differences between ( -f ) and ( - ) Sexes in 
Mucor.s, 735 

Sauvageau (C.), Presence of Free Iodine in Polysiphonia 1 
Dotiblehi, 595 ; The Naturalisation in France of the 
Australian Asparagapsis armata, 155 
Savage (R. K.), The Food of the Oyster, 919 
Sawyer (Prof. R. A.), and N. C. Becse, A pp'^ Group in 
the Arc Spectrum of Zinc, 936 
Scatchard (G.), and others, Strong Electrolytes, 223 
Schlich (Sir William), Schlich’s Manual of Forestry. Vol. 3. 
Fifth edition, 353 ; [death], 550 ; [obituary article], 617 


Schmidt (Dr. A.), Drogen und Drogenhandel im Altertum, 
3 % 

Sclimidt (M.), On Ammonites via Nautilus, 182 
Schmucker (Prof. S. C.). Man's Life on Earth, 8(»o 
Schoep (A.), Buttgenbachite, a New Mineral, 771 
Schofield (R. K.), and Dr. 1C K. Rideal, The Kinetic 
Theory of Surface Films Part 11 , 880 ^ 

Schokalsky (Prof. J.). An (.keanographic Exp<‘dition to 
the Black Sea, 922 : Oceanographical Expeditious 
the Black Sea in 1924 and 1925, 80^ 

Schbnland (B. F. J.), Cathode Ray Scattering. 595 , 

Scholl und Gen., Quartz Filters. 3Tt) 

Schotz (Dr. S P.), ^Synthetic Organic Compounds, h 
Schrodmger (Dr. E.). Polarisation of the Atom Trunk, 374 
Schuler (H.), and K. L. Wolf, The Continuous Spectrum 
of Hydrogen, 447 

Schulze (br. W ), Atmospheric Ionisation, 515 
Schwarz (Prof. E. II. L.), The Taungs Skull. 22 
Scluveinfurth (Dr. G. A ). f death] . 477 ; [obituary article], 
085 

Scott (Dr. I). H.), Evolution and Intellectual Freedom, 77 ; 
The Transformations of the Plant World in Geokigical 
Time, 645 

Scott (Dr. 11 ), The ('iid.x (Coleoptera) of the Seychelle.s, 
922 

Scott (Capt. R. F.), and his companions, a national 
memorial to, unveiled, 255 

Scourfield (D. J ), a New Tyjie of Crustacean from the 
Old Red Sandstone, Lepnivearus rhynini^is, 804 
Seashore (C. p’.), The Role of Mental Measurement in 
the Discovery and Motivation of the Gifted Student, 
735 , and M. Metfessel. Deviation trom the Regular 
as an Art Principle, 735 

Seddon (H. R.), W. L. Hmdmarsh, and H. R. Came, 
Stacky'i arvensis as a Cause of Staggers or Shivers in 
Sheep, 955 

Sen (Dr. Sathindra Nath), Surface and Geostro])hic Wind 
Components at Deerness, Holyhead, Great Yarmouth, 
and Sciliy, 484 

Sen (Sukumar), 'the Employ of the Cases m the Kajhaka- 
.sainhila, 380 

Senftleben (Dr H.), The Action of Radiation on Gaseous 
Mixtur(‘s, 258 

Settimj (L.), Transformation of Nitrogen Com])ounds 
(Proteins) 111 ITeserved Food Produce, 119 
Seward (Prof. A. C.). awarded a Royal medal of the 
Royal Society, 722 ; presented with a Jtoyal medal 
of the Royal Sorii’ty, 834 

Sewell (Capt. R. B. S.), ajiptunted director of the Zoological 
Survey of India, O53 

Seymour (H.), Agitating, Stirring and Kneading Ma- 
chinery, 277 ’ 

Sham (G.), The Mas.ses of the Stars. 725 
Shapley (I’rof. H,), Ol).scuring Cosmic C'louds, 445 
Shaw (A. E.), New^ Genera and Species (mostly Au.stral- 
asian) of Blattida-^, with notes, and .some remarks on 
7 'epper's Tyjies, 416 

Shaw (Sir Natfier), Prof. A. Friedmann, 908 ; Prof. 
H. H. Hildebrandsson, 549 ; Week or Month as an 
Intermediate Time-unit for Statistics, 6b 
ShearcToft (W. F. F.), The Worth of Knowledge. 541 
Shenstone (A. G.), Analysis of the Arc Spectrum of 
Copper, 4O7 

Sheppard (Dr. S. K.). Apparently Anomalous Protection 
against Oxidation, bo8 ; “ Gelatine-X,” 254 
Sherri fTs (Dr. W. Rae), Southampton Meeting of the 
British Association Local Arrangements, 114, 251 
Sherrington (Sir Charles S.), appointed a membci of the 
Medical Research Council, 255 ; presidential address 
to the Royal Society, 833 ; The Work of Sir Charles 
Wheatstone, 659 " '* 

Shibata (Prof. K.), An Alternative View of the Structure 
of Protein, O58 

Shipley (Sir Arthur), Evolutioii and lAtellectual Freedom, 
73 ; Life : a Book for Elementary Students. Second 
edition, 81 6 ; Samuel Pei^ys, 701 ; and others, The 
Imperial College of Tropical Agriculture, 108 
iShirokogoroff (S, M.), Process of Physical Growth among 
the Chinese. Vol. I,, 855 

Shirras (F.), Taxable Capacity and the Burden of Taxa- 
tion and Public Debt, 154 
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Shore (Dr. L. E.), reappointed lecturer in physiology in 
Cambridge University, 152 

Shrewsbury (J. F. D.), appointed lecturer in bacteriology 
in Birmingham l^niversity, 594 
Shrum (Dr. G. M.), appointed assistant professor in 
physics in the University of British Columbia, 262 
Siegbahn (Prof. K. M. (».), awarded the Nobel prize in 
physics for 1924, 758 ; the work of, 750 ; Spectro- 
« scopic Evidence of /-'I'ransformation of X-rays, ii 
Silborstein (Dr. L.), Ether Drift and the Relativity 
Theor>% 08 

Silvester (N. L.), Behaviour of certain Plants in relation 
to the Weather, 053 

Simpson (A. J.), elected chairman of the Junior Institution 
of Engineers, 761 

Simpson (Dr. G. 'J'he New Ideas in Meteorology, 339, 
36 1 

Simpson (Sir William J. R.), conferment upon, of the 
title of emeritus jirofessor of hygiene and public 
health by T.ondon University, iiO 
Sireliiis (Dr. U. T,), The Ethnology of the Finno-Ugrians, 
()0 

Skobeltz^m (Dr. D.), Elective Wave-length of 7-Ravs, 206 
Slater (Dr. J. C.), 0 ])tical F^henomena and the Quantum 
Theory, 113 ; 'J'he Nature of Radiation, 27*8 
Slauson (U. W.), Regulations against Careless Driving, 58 
Smallwood (Prof. W. M.), A 'I'ext-Book of Biology ; for 
Students in General, Medical and 'J'echnical Courses. 
Fifth edition, 494 

Smekal (A.), Constitution of the Mono-crystalline State of 
Aggregation, <>23 ; On the Influence of the Pores of 
Solid Bodies on Molecular Mobility and Rigidity, 264 
Smith (D.). The Finnish House, 880 

Smith (Prof. D. K.). History of Mathematics. Vol. 2, 739 
Smith (D. F.), Decomposition of Sulphuryl Chloride*, 410 
Smith (E. A.), The I’latinurn Metals, 275 
Smith (Engr -Capt. E. C.), The Centenary of the Railway, 

19 

Smith (E. F.), and oihers, Crown Gall in Plants and 
Cancer, 692 

Smith (F-ieut.-Comdr. 11 , H.). Ice in the Atlantic, 947 
Smith (Dr. F.), appointed profe.ssor of education at 
Armstrong College, 55<) 

Smith (F. B,), reappointed reader in estcite management 
in Cambridge University, 838 
Smith (F. E.), awarded the Hughes medal of the Royal 
Society, 722 : presented with the Hughes medal of 
the Royal Society, 835 

Smith (Ihof. CC Elliot), jBN'olution and Intellectual Free- 
dom, 73 ; The London Skull, (^78, 819 ; Tlic Question 
of Race and Hormones, 855 
Smith ((L L.), [obituary!, 7-^ 

Smith (H. IL), The Influence of Strain on the Thomson 
Effect, 769 

Smitli (H. (irevillc), Spiral Springs of Quartz, 14 
Smith (Dr. J. C.), appointed assistant lecturer in chemistry 
in the University of Manchester, 920 
Smith (K. M.), The Feeding Methods of certain Sucking 
Insects in relation to the Spread of " Virus Diseases" 
of the Potato by .such Insects, 954 
Smith (Capt. L. .A. lirooke). Developments in Wireless and 
Weather, 945 

Smith (L. T.), A Laboratory Ozoniser, 410 
Smith (N. J. (>.), appointed an assistant in botany in 
Aberdeen Ihiiveisity, 594 

Smith (Prof. S. Parker), An All-electric House, 910 
Smith (T.). Lagrange’s 'Thcoicm and Stationary Functions, 
663 ; The Cosine Law, 60 

Smith (Prof. W. C.), The Ao Naga rate of Assam t a 
Study in Ethnology and Sociology, 354 
Smith (W'. Canipbcllf, and E. D. Mountain, The Volcanic 
Rocks of Christmas Island, 922 
Smith •(Dr. W. Ramsay), In Southern Seas ; Wanderings 
of a Naturalisf, 167 

Smitli (Prof.'W. Wright), J. S. Gamble, 685 
Smith-Rose (Dr. K. L.), Coastal Errors in Radio Direction- 
Finding, 426 ; Variations of Apparent Bearings of 
Radio Tran.smitting Stations. Part 2 : Observations 
* on Fixed Stations. March 192 2- April 1924, 933 
Smithells (Prof. A.), Evolution and Intellectual^ Freedom, 
82 


Smuts (General the Rt. Hon. J. C.), Science in ^outh 
Africa, 245, 916 

Smyth (C. P.), and C. T. Zahn, Dielectric Constants of 
Un.saturated Compounds, 832 
Smyth (H. D.), Some Experiments on Collisions' of the 
Second Kind, 956 

Smyth (L. B.), The Geology of Great Orrae's Head, 841 
Snodgrass (R. E.), Anatomy and Physiology of the Honey- 
bee, 163 

Snow (K.), 'rhe Transport of Organic Foodstuffs in Plants, 
360 

Soar (C. L^), and 'W^ Wflliamson, The British Hydracarina. 
Vol. I, 932 

.Sola (Prof. j. C.), Comet 690 

Sollas (Prof. W. J.), Evolution and Intellectual Freedom, 
74 : On a Sagittal Section of the Skull of Australo- 
pithecus africanus, 190 

Solon (the late L. M. K.), the ceramic literature collection 
of, 7f)0 

Sonneiischcin (Prof. E. A.), What is Rliythm ? An Essay, 
602 

Sonntag (Dr. C. F.), [death], 584 ; [obituary article], 619 
Sorabji (Miss Cornelia), Orthodox Hindu Women, 793 
Southwell (Dr. T.), A Monograph on ^he Tetraphyllidea : 

with Note.s on related Cestodes, 271 
Spath (Dr. L. F.), Ammonites of Portuguese Ea.st Africa, 
947 

Spearniciri (Prof. C.), Some Issues in the Theory of " G " 
(including the Law of Diminishing Returns), 343, 436 
Spek (Prof. J.), The Structure of I'rcftojilasm, 799 
Spencer (E.), Some Occurrences of Spherulitic Siderite 
and other Carbonates in Sediments, 153 
Sperry (E. A.), elected a member of the* National Academy 
of Sciences, W^ashington, and a doctorate conferred 
upon, (>54 

Speyer (E. li.), and O. Owen, A Slow l^roccss of Cynanide 
Fumigation for the Control of White L'ly in Tdmato 
Houses, O44 

Sponsler (O. L.), X-ray Diflraction Pattern.s from Plant 
Fibres, 243 

Springer (Dr. I'.), The Geographical Range of the Jurassic 
Criiioid Pentaciinus, 61 ; The Range of other Fossil 
Crinmds, hi 

Stager (Dr. A.), Contact Electrification of Snow, 590 
Stamp (Prof. L. D ), The Vegetation of Burma from an 
Ecological btandpuint, 605 

Statham (T. C. E.), appointed professor of mining in 
Sheflicld Univeisity, 152 

Staudmger (Ihof. 11 .), translat(‘d by Dr. W. T. K. Braun- 
holtz. Introduction to Qualitative Organic y\nalysis, 
707 

Stead ((i.). Elementary I'hysics : for Medical, hirst Year 
University Science Students aiul general Use in 
Schools, 240 

Steam (E. W.), B. F. Sturdivant, and A. IL Steam, 
The lafe-history of a Micro-parasite isolated from 
Carcinomatous Growths, 843 

Steavenson (Dr. W. H.), The Instruments and Apparatus 
of Sir William Hcrschcl, 944 ; Wolf’s Nova in Aquila, 
(>90 * 

Stebbing (Prof. E. P.), J. S. Gamble, 684 
Steel (T.), [obituary article)# 550 

Steel-Maitland (Sir Arthur), and others, 1 library and 
Information Service, 557 

Steen (S. W. P.), appointed rf lecturer in mathematics in 
Edinburgh University, Gtz 

Stcinach (E.), H. Heinlein, and B. P. Wicsner, Release of 
the Sexual Cycle, Development of Sex Characters, etc,, 
9^3 

Stenhouse (E.), A Class Book of Botany, 308 
Stephen (A. C.), appointed assistant in the natural history 
department of the Royal Scottish Museum, Edinburgh, 

147 

Stephen (Dr. H.), resignation of, from Manchester Univer- 
sity, 7f>7 

Steuart (D. R.), [obituary article], 368 

Steubing JDr. W.), 'The Continuous Spectra of the Halogens^ 

Stevens (Miss Catharine O.), Variations in Transparency 
of the Atmosphere observed by means of a I^ojected 
Telescopic Image of the Sun, 953 
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Stevenson (W. L.), and others, The Control of the Pollution 
of Streams, 330 

Stewart (Dr. J. Q.), Gas-pressure, Radiation-pressure, and 
Eytropy in the Interior of a Star. 314 
Stewart (Prof. O. M.), Physics ' a Text-book for Colleges. 
267 

Stigand (I. A.), Outlines of the Occurretue and Geology 
of Petroleum : an Introductory Handbook, with ah 
Appendix on Geophysical Methods as applied to Oil- 
finding, by Dr. M. Mfthlberg, 572 
Still (Dr. G. F.), appointed Ingleby lecturer in Birmingham 
University for IQ2O, iiG 

Stock (Dr. C.), The Ccno;^ic (iravigrade Edentates of 
western North America, (>>3 

Stockdalc (D.), The a-phasc Boundary in the Cop]u‘r-Tin 
System, 

Stocks (Mrs.), Tlie Kconomics ot Family Endowment, 730 
Stocks (Dr. P.), with the Assistance of Miss Amy Barrington, 
Hereditary Disorders of Bone Development. Part T. : 
Diaphysial Aclasis (Multiple Exostoses). Multiph* 
Enchondromata, CTeido-Cranial Dysostosis, .!74 
Stoddard (Dr. L.), Racial Realities in Europe, 400 
Stone (W.), appoi^^ted director of the museum of the 
Academy of Natural Science.s of Philadelphia, 0^5 
Stopes (Dr. Marie C,), Spermatogenesis of Spiders, |o<) 
Storey (H. IT,), and A. M. Bottomley, TransmissK)U of a 
Rosette Disease of the Ground Nut, f)7 
Stott (V. FT.), The Viscosity of (ilass. 118 
Strdmberg (G.), The Cieneral lOistribution of ('osmical 
Velocities, 2G3 

Strong (Dr. W. 1 ).), Pottery from iVneon, T’eru, 047 
Strutlicrs (Sir John), [death], ()H() 

Stuckey (H. P.b and Prof. E. J. Ryle, Pecan-Growing, 
301 

Sur (Ramani Kanto), 1 'he Motion of Kniiitise Solar 
prominences, 3()5 

Sur (Prof. N. K.), 'PIk* .Xrc Spectrum of Phosphorus, 542 
Sushkin (T-*.), t)ullines of the History of th(‘ recent loiuna 
of PaUearctic Asia, 203 

Sutton (L, J.), I’pper Air in Egypt and the Sudan, 112 
Swaine (W.), Riilation of Visual Acuity and Accommoda- 
tion to Ametropia, 840 

Swann (Father G.), Ethics of Birth-Control, (>74 
Swann (H. Tvirke), A Monograph of the Birds of Prey 
(Order Accipitres). Part T,, 310 
Swann (Prof. W. h'. G.), 'Phe Stokcs-Planck 'Pheory and 
the Michelson-Morley l^xpenmont, 785 
Swift (P^rof. E. J.), Quackery and its INychology, (>53 
Szilard (R.), A New Methoii of distinguishing Culture 
I’earls. 771 


Taliatcrro (Miss Lucy G.), Periodicity of Reprodiu tion. 
Infection and Resistance in Bird Malaria, 20?, 
Tammann (<.i.). On Glasses as Siijiercooleil Liquids, ii.s 
Tattersfield (h'.), LTsJi Poisons as In.secticid(‘s, 243 
Taylor (G.), W. R, Browne, and J^'. Jardine, 'Phe Kos- 
ciusko Hateau ; a Topographic K<‘( onnaissance, .j8.S 
Taylor (Prof. (L*f.), The Connexion between llu? Rift of an 
Aerofoil in a Wind and the (Treulation round it, 34 
Taylor (H. F. 1 .), Origin of li^ghsh Gothic Style, <41 ] 
Taylor (L. W.), College Manual of Optics, 203 
Taylwr (N. W.). and (L N. Lewi.s, The Paraniagneti.sm of 
“Odd Molecules," 487* 

Taylor (fneut. T.), Movemerrt of Sand Cavs, 500 
'Paylor (VV. W.), The Prt'cipitation of Sols by Polyvalent 
Ions, 331 

Temple (G.), On Mass and Energy, 154 
Tesch (Dr. P.), Petroleum in the Netheilands, 657 
Theissen (F^.), The Bogliead Coals, 410 
Theobald (Prof. E. V.), and others. Insect h'aiina of the 
British Isles, 257 

Thiselton-Dyer (Sir William), the “ Flora Capeiisis," 474 
Thomas (H. H.), revised by W. N. Edwards, (Tuide to the 
Fossil Rants in Gallery X of the 1 department of 
Geology and Paheontology, British Museum (Natural 
Hi.story), 323 • 

Thomas (Dr. J. S. GJ, Developments in Gas Calorimetry, 

a 75 ; Electrical Precipitation : Natural and Artificial, 

n 


Thomas (V.), A New Type of Cdrgano-magnesium Com- 
pound, 451 

j Thompson ( 11 . Stuart), Flowering Plants as Epiphytes on 
Willows and Alders, 710 
Thompson (J. E. S ), The Mayan Calendar, 40c) 

TIu)mj>son (Prof. D’Arcy \V.), Evolution and Intellect nal 
Freedom. 79 

Thompson (Dr. R. ('ampbell), (.)n the ('hemistry oj the 
AiK'icnt Assyrians, 70^, 7(10 • 

Tlioms<‘n (M.), Sex-delennintitioii in Trialeurodcs vapor- 
ariorum, 42S ^ 

Thomson (A ), Ppper Air in Samoa, 8 

Thomson (C. 1 !), LTleet t)f B»lowing on the Comjiositmn 
ot certain Fatly (fils, 054 

Thom.son (Dr. Elihii), presJMited with a Franklin medal ; 

1 'iie J’ro])erti«‘s ol locsed Silica, 65 
Thomson ( l.L J’arasitism ol ('ii.,cti(a rrficxa (Roxb ). 0(i 
Thomson (j.), I’rot Andrew Gray, (>1.4 
Thomson (Prof. |. A ), ('()n('(‘nung F'.vohition. 332 ; 'Phe 
New Natural History. Part I , .407 
Thomson (J. (L), eoiilernieiit up(»n, of the title of leader 
in medK'al protozoology by London University, 18S 
Thorbiirn (A ), British Birds. Tn 4 vols. Vol. I , new 
edition, uv' 

'1 horndike (Piof. E F.), aw.nded the Fhitler gold medal 
of Columbia Pmv eisity, 57 

'Phorpt' (Prof J. F".), and Plot. Martha .Xnnie Whiteley, 
A Students’ Manual ()f Organic tTiemieal .Analysis: 
Qualitative and ( hiantitativo, 707 
Thurslont' (Ih*of. J. L), 'Phe I’umlanK'nl.ils of St.ilistics, 

‘815 

lildeii (Sir William), the eighty thud birthday of, 25 < 
Tillyard (Dr. R ) ), .\ N<'W’ lossil Inst'ct Wing Irorn 
Triassie Beds near De(‘uhv, N S.W , . .Alleged 

Rha-*!^ ('rane idii's, hy{) , Permian FiisimIs, 7(1/ 
Tisserand (E), [obituary] ym 

TiUhrnarsh (F. C. ), fi])pointe(l reade r 111 mathematical 
aiialvsis at University ( ollege*, 188 
Tobler (Piof. F ), Biologu* der J^Tei htim ; ITitwickhmg mid 
iTagnft der Symbiose, <h2 

Tolinan (JC (’ ), The Pi inciple of AFn rT>sr«>pir Reversibility, 
•Pri 

'lool (A. Q.), and IL 1 C. Ilill, On the ('orislil ution ami 
F of (ilass, 1 1 S 

Toy (I^\ (C), Foss’s 'J h(‘ I’hvsics ol tin' Developed Pholo- 
graphie lmag<\ 202 

Tragardh (P)r. F ), ICntoiuological Analyses of Tn-es, 797 
Trelease (i>r. W ), .XmeiKan ( )aks, 182 
'Prevrdyan (R (' ), ’lliam\ris: or, Is the,K‘ a I'uiui'e tor 
f^oetry '' <>04 

Trillat ( j. f ), A .Ahdhod, using X rays, by means of wiiiOj 
the Com.M* ot ( ('Tiain Chemical Reactions can be 
lollowed, 8ji 

Troller f.\ ), Cinematogi a4)hy in (T)lonrs, 425 
Trorqr (Prot K’ S ), So William SchU'ch, 1117 
Trmmian (A. h..), and Miss l).n,sv Williams, Ammonites of 
the h'amilv l''('hioceratid;e, (>7, U2b 
'JVyhorii (I*', (i ), and \\ . I'. Wyatt, Adsorption by ('oco- 
nut ('hai'coal from .Alroliol lienzene and Accdonc'- 
bt'iizeiK' mi.Ntiires, 921 
Tiu'kerman (Dr. A ), [death], 477 
Tally (B. j.), A Nc*\v I'ielractometer, H05 
Tungay (S. | ), Aeid resisting ^^l'ta,ls, 4<)i 
Turner (A \V.), Seii.silising Powers of Paiasite Proteins, 8(^7 
Turner (Miss li. F..), Ih'oaclland Ihrds, 42 
Turner (Fhof. T ), eleetc'd dean of the faculty of sc ieiiee of 
Birmingham I in versify, iiG 

Turner (Prof. S ), Constitution of Glass, 832 ; Slieet 

Cdass Production, 482 ; The Nature and C'onstitution 
of Glass, 1 18 » 

Turvill(‘-IA'tre, 1 ^'iint Implements found in a ('ave near the 
Lake of Galilc:e, 280 > 

Tiitchcr (J. W ), and A Trueman, 'Blic Fiassic’ Roc ks < f 
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International Science. 

O NK of the most importiint (Juvcdo[)mcnts of 
srieiitifu jiulix ity durini.', tliu latter luili of tiu‘ 
nineteenth runtnry vv;is ihi^ promotion of the exidiange 
of seientific ideas hetweeii diffenun rountrics liy means 
of international a.ssoiiations. Some ol these vviTe 
i-ongrcs.ses whii'h met at intervals ot three or lour years, 
when .scientilh' ('omrnimii ation.s were read and dis- 
(us.serl, and, what was of still greater importan<T‘, an 
opj'ortunity was aftotdeil tor those engaged in similar 
.studies to make each other's a.('qiiaintanee and under- 
stand cai'h other’s point ot x iew. Some as.sot iations 
were, on tlie other hand, more espta'ially eoni’crned to 
.secure the (‘o-o])eralion of different nationalities in 
carry ing out ofi^er^ations ol particular natural ocrur- 
rences on a uniform plan, or with standarcli.sed 
instruments, so that the re.sult.s coulfl he rliscus.se(? 
as a whole and no portion of the held ol work 
shouki he entirely neglected. 

The outbreak ot War iu 1914 caused an aliiTipt in- 
terruption to thi.^ friendly intenmirse, which Imd up 
to that time e.xcndsed a very favoui’able influence in 
the progres.s of science. On the oci'asion ol previous 
hostilities, the conclu.^ion of peace was alw-ay.s followed 
by a renewal of scientifu' canmyaiienCf l^ut this did not 
o(Tur after the last and most di.sastrous of W9*ir.^. The 
policy of the High Military ('ommand of the (entral 
PAirojjean powers in waging war with a rigour j)revi 
ou.sly unknown in modern times had imported un- 
precedented bitterness into the strug^gle ; moreover, it 
niust be remembered that, for the first time, scientific 
men th(.‘msolves were brought into the (onoict instead 
of continuing quietly to work in their laboratories, 
and maintaining correspondence with those of other 
nationalities, as was formerly the case. It is not 
surprising, therefore, that when the War was over 
many sicientific workers in the allied countries hesitated 
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to renew the relations that had previously existed, even * 
though it seemed scarcely just to make their former 
scientific colleagues responsible for the conduct of their 
countries’ military chiefs. 

The subject was disc'ussed at an Inter*allied Con- 
^ ference of men of science held in London in October 
1918, about a month before the Armistice, and resolu- 
tions were passed. The most important, Article 1 ., 
was in the following terms : “ It is desirable that the 
nations at war with the ( entral Powers withdraw from 
the existing con\’entions relating to International 
Scientific Associations in accordance with the statutes 


or regulations of such Conventions respectively as soon 
as circumstances permit, and that new associations 
deemed to be useful for the progress of science and its 
applications be established without delay by the 
nations at war with the Central Powers, with the 
eventual co-operation of neutral nations.” 

A further conference was held at Paris towards the 
end of November 1918, when details were discussed and 
an executive committee appointed to prei)are a scheme. 
As a result, an International Research Council was 


convened at Brussels in July of the succeeding year, 
and definit^fitatutes of convention were adopted. In 
these the purposes of the International Research Council 
are declared to be (inter alia) : (1) To co-ordinate in- 
ternational efforts in the different branches of science 
and its applications. (2) To initiate the formation of 
international Associations or Unions deemed to be 
useful to the progress of Science in accordance with 
Article L of the resolutions adopted at the Conference of 
London, October 1918. 

It is the incorporation of Article I. that determines 
the present character and policy of the International 
Research Council aiid the Unions formed under its 
auspices. 

A list is given of the countries “ that may participate 
in the formation of the International Research ('ouncil 
and of any Scientific Union connected with it, or join 
such Union at a subsequent period.” It corresponds to 
the countries and dominions which were at war with 
the Central Powers, except that it includes Greece and 
Poland, and omits Russia and the new Baltic Powers, 
It then provides that, after a Union or Association is 
formed, “ nations not included in the above list, but 
fulfilling the conditions of Article 1 , of the resolutions 
adopted at the Cfnference of London, and diplomatic 
Protectorates of the enumerated countries may be 
adfnitted either at their own request or on the proposal 
of one of' the countries already belonging to the Union. 
« V . A favourable majority of not less than three- 
quarters of the countries already forming part of the 
Union shall be required for admission, , , . The 
statute of the Unions formed by the International 
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Research Council require the approval of this Couhcil,’^ 
Later/ Czechoslovakia and a number of*' neutral^ 
countries, including Denmark, Norway, Holland^ 
Sweden, and Switzerland, were invited to join fhe 
International Research Council and 4hq^ . scientific 
organisations: attached to it. ‘ • 

As we have seen, tire provision for\hc admittance of 
new countries refers# only tq the Unions, not to the 
Council itself, hut it has m practice been assumed to 
apply to the Council. In an amendment to the con- , 
stitution proposed by the Executive Committee this 
has been explicitly provided^. 

The meetings of the General Assembly are held, as a 
rule, once in three years. The last meeting was held in 
T922, and the next will be on July 7 in the present year. 
At the meeting in 1922 it was rasolved that only 
countries which have adhered to the International 
Research Council are entitled to be members of the 
Unions connected with it.” 

The stringency of the exclusion^of the men of science 
of former enemy countries is consistently maintained 
in the statutes of the Unions formed under the Inter- 
national Research Council. A rule, which is, it is 
believed, common to them all, provides that the 
President of the Executi\e (Pmmittee [of the Union] 
may invite to a meeting of the General Assembly [of the 
Union] scientific men who are not delegates, provided 
that they are subjects of one of the adhering countries.^* 

It is at the General Assembly of a Union that scientific 
questions arc considered, t)ut no man of science, how- 
ever eminent, is allowed to join in the discussion, or 
even to be present, if he belongs to one of the nations 
with w'hich the Allies were formerly at war, — and this 
after seven years of peace. 

From the first there were many scientific men .among 
the allied nations who objected to these stringent 
measures of exclusion, and as time passed their numbers 
have increased. Geology has not only refused to fprm 
a Union under the International Research Council, 
but, at the Congress in Brussels in 1922, adopted an 
independent constitution, without any provision fojt 
excluding subjects of the Central Powers ; and a meet^ 
ing will be held under it in Madrid in^926. The Inter- 
national Mathematical Congress that was to have been 
held in the United States in 1924 was abandoned because 
in that country “ neither scientific co-operation nor 
financial support were in sight for a congress under the, 
rules of the International Research Coundl.” A meet^ 
ing was, however, held in Cafiada, when the American, 
Section of the Union passed a resolujtion requesting ; 
the Intematiottal Research Council to consider whether 
the^'Jfeh was not ripe for the removal of the restric-j, 
tions on membersWp nbw imposed by the rules of 
the Counefi,, 'The L^don ACatheimticat Sqekty has 
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refraiited from attending this meeting, as well as that 
'^receding^it at Strasbourg,^ 

In view of the forthcoming meeting of the Inter- 
national* Research Council, the Australian National 
R^s^^rch Cpuncil has asked that this question sliall be 
-reconsidered. The Royal Academies of Science of 
.Holland, Denmark, and Sweden, and the Societe 
Helv6tique have definitely purposed to amend the 
statutes by omitting aSt ■'references to Article I. of the 
Resolutions of the Conference of October 1918. This 
change would, it is presumed, permit any nation to be 
admitted to the International Researcli Council and 
the scientific organisation attached to it on a vote of a 
majority of not less than three-quarters of the countries 
already included. Switzerland, however, would, by 
an additional provision, confine the privilege to coun- 
tries forming part of the League of Nations. 

Holland and Denmark wish, on the other hand, to 
rescind the provisions of the addition to the statutes 
in 1922, and thus permit a country to be admitted to a 
Union without previous admission to the Council. The 
Executive Committee will not support this proposal, 
but suggests an amendment, providing that a country 
which has joined the International Research (Council 
has the right to be admitted to the Unions connected 
with it. 

It is to be hoped that the International Research 
Council will not maintain the present exclusion of 
subjects of the former enemy powers ; for we believe 
that this position is opposed to the wishes of the vast 
majority of the scientific men of the allied countries, 
and, needless to .say, to the unanimous convictions of 
those of neutral lands. 

If the Swiss amendments are carried, no distinction 
will remain between allies, enemies, or neutrals. The 
only condition of admittance will be membership of 
the League of Nations and the vote of the ('ounc'il. 
This would permit of the admission of Austria at once. 
Germany would probably be eligible in a few months, 
but would have to wait for actual admission until the 
next General Assembly three years hence, unless of 
course she could be admitted conditionally on her 
joining the League of Nations. Russia would pre- 
sumably be excluded', as she is not likely to join the 
League. 

The simplest course would undoubtedly be to leave 
the question of admission to the uncontrolled dis- 
cretion of the International Council, retaining, if it is 
thought desirable, the necessity of a three-quarters 
, majority for a favourable decision . We are hopeful that 
: Ihe General Assembly at Brussels next week will alter a 
situation which is both unsatisfactory and uni^onable. 

^ > n«f«enoe may alao b« ma^ to the tatter oq this subject by Prof. 

. 0 . H. KarSy, pmd^t of th^ National Uaiem of Sdentific workers, 
imblisbe^ tome lea<^ newspapers on May 30, igii, 

YOU 11$],; 


College Courses and University 
Examinations. 

A BOLD policy has been adopted by the Senate of 
the University of London with the view of 
solving one of the oldest and most difficult questions 
in relation to the organisation of University education 
in London- the question of establi.shing a close associa- 
tion between college courses of study, and the examina- 
tions for university degrees. The college selected for 
tliis experiment is the Imperial College at South 
Kensington, comprising the Royal College of Science, 
the Royal School of Mines, and the City and Guilds 
(Engineering) ('ollcgc. Of these Colleges, tlie Royal 
College of Science has always adopted a distinctive 
method of training its students, based on the intensive 
study of one subject at a time. The impracticability 
of completely adjusting the degree examinations of the 
University to this system of training, conjoined with 
a general desire on the part of the College for freedom 
in framing curricula, led to a jiroloiiged and .somewdiat 
embittered controversy between the ('ollege and the 
University, in the ('ourse of which the ( ollege authorities 
adopted the extreme measure of applying for the status 
of a separate University. Tli is failed , a.s other attempts 
of the kind had previously failed ; but the fundamental 
problem remained unsolved. 

The history of the (‘ontroversy as to relating Uni- 
versity examinations to college teaching is as old as 
the University itself. Established by Royal Charter 
in 1836 for the purpose of examining for academic 
degrees students of University (ollege, King’s College, 
and other affiliated colleges, the University in course 
of time adopted an attitude of aloofness to all college.s, 
though it was no part the original conception of t;{je 
University of London, as the Selborne (Commission 
pointed out, that it should be a mere examining body, 
without any direct connexion with teaching institutions. 
In those early days great importance was attached 
to the independence of the examining authority. 
University College welcomed the Royal Charter for 
the University, on the ground that the professors of 
the College would not have to confer degrees on 
their own students. There j^were, however, some 
connected with the College who raised the objection 
that the examinations would interfere with the in- 
dependence of College teaching, both by determining 
the course of study and by affecting the method of 
instruction ; and the College manifesto admitted that 
“ this argument has weight.'^ It is a tribute to the 
fairness and efficiency of the University examinations 
that this objection was not pressed for so many years. 
In 1884 the Association for Promoting a Teaching 
University for London’^ was formed. Thi.s was the 
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first step leading to the reconstitution of the Uni-^ 
\'ersity of London as a teaching University. The 
Senate and the Convocation— since shorn of some of its 
privileges — were not unfriendly to the general idea of a 
teaching University ; and the Senate was even prepared 
to a( ( cpt college examinations for pass degrees. 

It is of interest to note that*the College to which the 
new scheme is to be applied is the College with which 
Huxley was connected as dean and professor, and that 
the poli(y adopted harmonises with his general views. 
Huxley had a fine conception of the University which 
London ought to possess. In his evidence given before 
the (iresham Commission in 1892- a model for sound* 
ness of judgment and dearness of expression- he 
severely condemned the attempt of University College 
and King’s College to “ corner ” university education 
in London. As an alternative to the creation ol a 
separate teaching university, he urged that the title 
and prestige of the University of London should be 
retained, and the University reorganised in such a 
manner as to secure uniformity and efficiency in all 
university work, with freedom and elasticity. “ In 
short, unify without lettering.^’ As to the conduct 
of university examinations, he urged the C ommission 
to leave the question quite open. Degree-giving was 
a subsidiary matter, not an end in itself. While 
Huxley was in favour of trusting a college to organise 
and test the training of its students, he considered 
that some outside control was desirable, because every 
man has a “ list,” as they say at sea. 

The working of this experiment in relating college 
tcacliing to university examinations will be watched 
with interest, and its .success may produce important 
results throughout the Empire in the direction of greater 
variety and elasticity in all our educational arrange- 
ments. Let us hope, too, that it may tend to reduce 
the fervour of some of the worshippers of the examina- 
tion-fetish. The internal results should be not less 
valuable. The Imperial College has not only closed a 
barren controversy, but also in the process has been 
selected for a po.sition of special privilege in the Uni- 
versity. Noblesse oblige. The University, faced with 
many other difficult problems, is entitled to the full 
co-operation of all its affiliated colleges. Only last 
week the partial failure of the Bloomsbury site scheme 
was announced by the publication of some uninspired 
correspondence between the Treasury and the Principal 
Officer of the University. This partial failure is due 
to the Government's arranging for the transfer of< 
King's College to Bloomsbury without taking the 
elementary precaution of ascertaining whether this 
great College wished to move. The problem of pro- 
viding a home worthy of the University.of the metro- 
polis of the Empire still remains. . T. ’Lt* H. 
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Crop-Production in India. 

Crop-Production in India: a Critical Survey of its 
J^oblems, . By A. Howard. Pp. 200. (London : 
Oxford University Press, 1924.^ 10s, 6d, net. 

I N recent years some of the lustre of what Disraeli in 
a flamboyant phrase described as “ the brightest » 
jewel of the Britis)' crown ” has been dimmed by 
political happenings. In^the less spectacular sphere 
of economic improvement it might be said that new 
facets continue to be added to the jewel. The most 
rabid of Swaraj fanatics must acknowledge that, if 
British rule has ac complished nothing else, it has, at 
least, given their country material benefits in fullest 
measure. Of these no better example can be found than 
the achievements of the small band^if .scientific workers 
who, during the last twenty years, have been applying 
scientific methods to Indian agriculture. 

The most distinguished of these pioneers sets out the 
amazing story in the volume before us, and it is one 
calc ulated to excite the envy of lus scientific colleagues 
all over the w'orld. lie presents a record, not only of 
scientific achievement, but also of an organisation 
under which the public support of scienc e is not limited 
to the grudging provision of doles in aid of scientific 
research ; for in India we sec in operation a system of 
government under whic'h the supreme power, when 
satisfied that scientific work has been successful, 
straightw^ay by administrative and legislative measures 
sets a .seal on that work. One example will suffice. 
Mr. Howard and his colleagues e.stablish that an im- 
proved cotton (that is, a plant yielding a better fibre 
and more of it) cannot be effectively introduced unless 
steps are taken to prevent cross-fertilisation with 
inferior varieties ; thereupon an Act is passed by the 
Legislature sanctioning the prohibition of the sowing 
(say in a district of 2000 square miles) of any variety 
of cotton other than that prescribed by expert plant 
breeders. But it must not be thought that peaceful 
penetration is not practised also. The poor rayat of 
India (whose life has been aptly described as “ a long- 
drawn question between a crop and a crop ”) is as fully 
alive to the value of good seed as his fox-hunting cousin 
in the shires ; witness such figures as these. The area 
under Pusa 4 and Pusa 12 (two of Mr. Howard's new 
wheats) in the United Provinces is now 500,000 acres, 
and in the North-West Frontier Province 200,000 acr0S. * 
In the Panjab colonies a new wheat known a$ ] 
Panjab ii now occupies upwards of 750,000 acres. ' 
Theachie vements of the workers on cotton improvement 
,are equally striking. In the Central Frovinees the area ^ 
under a 4iew variety of this crop, introduced by the 
Agricultural Department, amounts to 700,000 acres, givi , * 
ing ^ ^diticttial pmfit to tl^ cultivator of »or , pof acre* 
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In |:he case oi rice (which in India occupies upwards 
of 80 million acres) some of the figures are equally 
astonishing, and the catalogue might be extended; 
many of the crops grown for fibre (such as jute) and 
for oil (such as linseed) have also yielded results to 
the scientific plant breeder. 

The chief aim, however, of Mr. Howard’s book is not 
to record economic results, many of which flowed from 
the application of scientific metliod rather than from 
original research. During the course of the work a 
number of problems requiring solution have been 
brought to light, and Mr. Howard has endeavoured to 

set out these problems in simple language ” with the 
view of securing the active co-operation of the public. 
(In other words, the days of paternal government are 
passing and the burden which is laid upon scientific 
workers in democAtically governed countries is fast 
descending upon India.) The problems presented do 
not affect India alone. They affect the whole field of 
current knowledge regarding the soil and the plant. 
Workers in the sciences related to agriculture in all 
countries will find much food for thought in these pages. 

The men who — as a result of Lord Curzon’s enlight- 
ened policy — went out to India in 1904, found that 
their text-book knowledge was of little help ; nor w^as 
Voelrkers’ classic report (aua 1890) of much assist- 
ance ; for at that date the role of the leguminous plant 
in enriching the soil was unknown. Incidentally, it 
was familiar to the Indian raya/, I'he writer well 
remembers extracting, about that period, from a brown 
man in a loin-cloth a list of crops that enriched his 
soil — a catalogue, it proved, of some ten varieties of 
leguminous plants, ranging from the shrub-like Cajanus 
to the weed-like Lathyrus. 

Fortunately, this early period almost coincided with 
the birth of the Cambridge school of genetics, which, 
under the inspiration of Bateson and his disciples, has 
done so much to promote the economic welfaic of 
agriculture. No better field than India for the exploita- 
tion of such master ideas as those of the unit char- 
acter ” and “ pure line ” could have been found, and 
of these two tools (in contradistinction to what was 
experienced in more advanced countries) the lattei — 
the pure line conception— -has proved the more useful 
As Howard, however, so aptly points out, economic 
plants fall into two very distinct categories from the 
point of view of the practical outcome of scientific 
|)|ant breeding. The isolation and economic introduc- 
tion of pure lines of plants which are normally self- 
fcrtilised— such as practically all the cereals— offers no 
difficulty ; the production of a sufficiently diverse Fg is 
the only problem. In the case of normally?' cross- 
fei'tilised ‘plants, however, such as cotton (or the 
Bra$sicae)| ^the practical obstacles are serious. As 

iro,'a9os,’voi. tidj ‘ 


indicated above, this problem has been partly solved in 
India by drastic legislation of a type to whicli the free- 
born Western would probably never submit. If to 
free cross-fertilisation self-sterility be added (the clover 
is an example), the problem of seed production, both 
scientifically and pradically, becomes one of extreme 
difficulty. As our author points out, “ the creation of • 
an improved variety of crop, l>y itself, is of no practical 
advantage to the countr)' : it pt)ssesses only a potential 
value. The new variety must be welded into the rural 
economy before a real economic result can be achieved.” 
It is perhaps one of the most striking features of tlie 
Indian achievements that the plant breeders there liave 
studied intensively and successfully this problem o£ 
adapting their improvements to rural economics. 

To return to the agricultural problems which confront 
the scientific workers in India : of these the most 
puzzling, perhaps, is provided by rice, an aquatic plant 
with no obvious access to added nitrogen. The produce 
of 10 million acres of this crop has lx:en exported from 
Burma annually for the last tw^enty years, and yet the 
soil shows no signs of diminishing fertility. The prob- 
lematic source of nitrogen may be fixation by the algse 
which inhabit llie sw^am j)s in which rk'p is grown . Then , 
as to the source of the oxygen needed by the roots of 
the plant, we seem to be equally in the dark. Other 
problems wOiich have arisen may be briefly indicated. 
The relation bctw'ccn the economic behaviour of crops 
and their root development is still obscure. Many 
facts can be instanced to sliow that a close relation 
exists between the quality of a crop and the root 
development of the plant in varying soils ; and an 
equally important connexion appears to exist between 
root development and susceptibility to disease. The 
author believes that attacks of disease in econonlfc 
plants simply indicate faulty cultural methods, a view’- 
that seems to find a parallel in some modern ideas as 
to disease in tlie human subject. He is identified with 
extreme views on the importance of soil aeration, 
but there can be no question that he presents a 
body of facts which strongly supports his theories on 
the subject. The whole question of the “ gearing ” (as 
he terms it) between the plant and the soil stands in 
need of thorough investigation in the light of new^r 
knowledge. 

The work of Howard, and, may we add, of his equally 
distinguished wife, may be taken as a model of what i$ 
required of research workers in the* applied sciences — 
the practice of pure scientific research coupled with the 
rare faculty of a steadfast outlook towards the ultimate 
economic application of the results. These are qualities 
which ishould prove of great value in tlie direction of 
the all-India cotton research station to which the 
author haa recently been appointed. A. B. B. 
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The Literature of Chemical Technology. 

Synthetic Organic Compounds. By Dr. S. P. Schotz. Pp. 
412. (London : Ernest Benn, Ltd.^ 1925.) 4Sr. net. 

S EVERAL books have appeared during the past 
year or so, both in Great Britain and in the 
' United States, which deal with certain special branches 
of chemistry from the industrial and manufacturing 
points of view. Without doubt many of these treatises 
are excellent and constitute well-written and concise 
accounts of particular types of manufacture. They 
may be regarded, therefore, as valuable contributions 
to technological literature, and are comparable in this 
respect with similar treatises written by experts in one 
or other of the many sections of scientific chemistry. 
In each case the author may be supposed to have, not 
only a far-reaching knowledge of his subject, but also 
to possess sufficient wisdom, as distinct from know- 
ledge, to enable him to sift the grain from the chaff in 
the published literature of the subject with which he 
deals. Nevertheless, even in a clear-cut comparison 
such as this, the difficulties met with by the two types 
of author are very different. 

The writer of the scientific treatise finds to hand a 
vast amount of published detail from which to draw his 
material. Moreover, he can assume, with a reasonable 
amount of confidence, that the sources on which he 
relies constitute accurate and truthful records of the 
experimental work done and the conclusions reached. 
The fact that they have been issued under the auspices 
of one or other of the world’s scientific societies gives 
him the right to assume that they have been published 
without reserve or ulterior motive. 

On the other hand, the writer of the technological 
b^)ok, as soon as he passes away from matters of 
personal knowledge, finds himself beset by many 
troubles which will require the greatest powers of dis- 
crimination to overcome. For example, he will have 
to draw largely on the patent literature ; and chemical 
patent literature, especially that of certain foreign 
countries, is in some instances a compilation of experi- 
mental data, and conclusions deduced therefrom, 
often emanating from the imaginations of those 
patentees who wish to retain some special field for the 
exercise of their own activities, or who may wish to 
mislead their competitors. He will also have to use 
the chemical technological literature published in one 
or other of the various journals devoted to this subject, 
and,f here again, he will encounter difficulties. Thi^ 
type of literature is on the increase, and already tjhere 
are many publications catering for the requirements 
of the works chemist and chemical engineer. In them 
the IttterpreSs and the illustrations often serve as 
convenienl vehicles for the advertisements which fonn 
#905, vou 1x6]' 


the major portions of the periodicals. ’ Che illustrations 
and the advertisements are mostly those of plant, and 
this is a useful feature for those who wish to keep 
themselves in touch with the development of engineer- 
ing chemistry. The letterpress is, however, frequently 
of the chatty and personal kind, and only a portion 
of it is devoted to articles and papers on manufactur- 
ing processes and reactions. But, in the very nature 
of things, it is obvious that such contributions can 
only be written by authors from the outside, because 
it is unthinkable that any sane manufacturer, or 
employee of a manufacturer, would be prepared to 
publish details of plant and processes very rightly 
regarded as essential to his works practice and prosperity. 

Finally, there are the secret matters, researches 
carried out by the governments of States in the national 
interest, usually for war purposes both offensive and 
defensive. It is here that the angels fear to tread and 
where discrimination will counsel avoidance. The 
difficulties in these cases embrace both the types men- 
tioned above, since publication implies either that the 
data is useless or out-of-date, or that the information 
is supplied with the direct object of creating a false 
impression and of misleading a possible enemy. It is 
evident that no State, however altruistic in outward 
appearance, would allow any matter of real importance 
in relation to its war activities to be published, and any 
chemist doing such a thing from sure knowledge would, 
in Great Britain, soon fall foul of the Official Secrets Act. 

It is therefore clear that the way of the author of 
the technological book is, indeed, hard, even when he 
confines himself to some particular branch of his subject 
with which he has special acquaintance. What then 
is to be said of a book, such as tluit under review, which 
purports to cover the wide field of synthetic organic 
chemistry, a field with which no human being could 
possibly have intimate personal knowledge even on 
the scientific side alone ? 

It is not suggested that the author has not attempted 
to carry out his Herculean task with courage and 
ability. The book has entailed the exercise of great 
industry and skill in its compilation, and it is evident 
that the author possesses a wide knowledge of the many 
intricate subjects with which he deals. It is readable, 
and the printing and paper leave nothing to be desired. 
It contains a great deal of information which will be 
useful to the general reader, although some of the 
statements made may anger the expert. One general 
criticism that could be raised is tlrnt the formulae are 
too elaborate and the frequent use of the benzene ring 
wholly unnecessary. It is, for example, a shocking 
waste oJ[ the excellent paper to print the formulae of 
the phenol-formaldehyde resins on pp. 384, 386, and 
387, These formulse are not based on anjr single shred 
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of scientific evidence, and are, indeed, in the highest 
degree unlikely. The illustrations of plant are admir- 
able, and will serve as excellent advertisements for the 
firms supplying them. Indeed, it is evident that they 
are intended as such, because the “ Bakeliser ” (Fig. 
^09, p. 372) is also reproduced in the advertisement 
pages at the end of the book, and when this is not the 
case, the name of the firm supplying the apparatus 
appears under the illustration. The plants of the vari- 
ous processes described are also reproduced clearly. 

The reviewer has, therefore, no quarrel with the 
author, but, on the contrary, congratulates him on 
having accomplished a very difficult task with com- 
mendable ability. It is rather tlie object and utility 
of the book that he calls in question. As a scientific 
treatise it is of little^value, and as a technological hand- 
book it is in many respects misleading. The state- 
ments made, for example, in the article on chemical 
warfare will bring a smile to the lips of those who have 
inside knowledge of this subject. 

With what, then, are we dealing, and to what kind 
of reader is the book likely to appeal ? It is, as already 
stated, readable, and will doubtless interest a number of 
people who take their chemistry lightly and super- 
ficially; but, if this were intended, it is surely un- 
necessary to have included the complex descriptions of 
intricate organic rea('tions which only the expert can 
follow. It may be intended to appeal to manu- 
facturers and to chemists engaged in industrial work, 
and here again material will be found which will be of 
interest and general utility, although, if the chemist 
happens to meet a description of any method of which 
he has special knowledge, he is not likely to place much 
reliance on the accounts of other processes. In effect, 
therefore, the book will appeal to a number of various 
types of people who may wish to acquire a superficial 
and incomplete knowledge of many of the operations 
now carried out in modern organic chemical manu- 
facture and are not in a position to be hypercritical of 
the information they receive. Doubtless there are 
several of these, since this is only one of the many books 
of its kind which have been published and, we under- 
stand, are about to be published, and it is only reason- 
able to suppose that their production pays. 

Moreover, there can be no question that books of this 
kind serve a useful purpose in popularising science, and 
jn bringing home to many people the achievements 
which the modern development of scientific industrial 
methods have accomplished in supplying them with 
some of the present-day requirements of life. The only 
doubt in the present instance is whether the author 
has supplied sufficient jam to mask his very large pill 
ahd to make it palatable to the general reader. 

' - ^ 

, , KO. *905, VOL. I*6T 


The Electrical Theory of Matter. 

Handbuch der Radiologic, llerausgegeben von Prof. 
Dr. Erich Marx. Band 6 : Die Theorien der Radio- 
logic. Bearbeitet von M. Laue, P. Zeeman, IT. A. 
Lorentz, A. Sommerfeld und G. Wentzel, Georg Joos, 
E. Riecke, L. Vegard, P. Debye. Pp. xi -1-806. ' 
(Leipzig : Akademische Verlagsgesellschaft m.b.II., 
1925.) 40 gold marks. 

T here exists scarcely any branch of science 
which is not indebted to Germany, not only for 
important original contributions to its progress, but 
also for the publication of excellent and comprehensive 
treatises. With the appearance of this sixth volume, 
another of these so-called handbooks reaches com- 
pletion. It is now some years since the last of the 
previous volumes was published, and it is evident, from 
the remarks made by the general editor, Dr. Marx, that 
this volume has only reached completion after much 
delay and the surmounting of many difficulties. That 
this should be so is scarcely surprising. From the 
theoretical point of view, modem physics is in a peculiar 
position. I'he two rival theories — the older classical 
theory and the more modern quantum hypothesis — 
have each met with marked success in interpreting 
observed results, but we are still very much in the dark 
as to the real connexion between the two. Where one 
fails the other as often as not succeeds. We must 
therefore be prepared, in such a volume as this, to find, 
not so much a logical development, but rather a series 
of attempts at correlating observed phenomena in 
terms of one or other of the two main lines of thought ; 
and this indeed we actually find. 

To do justice in small space to a volume of this 
magnitude, dealing with mathematical theory and 
coming from the pens of seven separate authors, is 
clearly impossible. Fortunately, with such names as 
Lorentz, Laue, Sommerfeld, Debye, and others on the 
title-page, there is little room for doubt as to the 
quality of the contents. From such authors we know 
what to expect, and a closer inspection does not dis- 
appoint us. The previous volumes dealt essentially 
with the more experimental side of modern physics, 
and it was intended to devote the final volume to a 
discussion of its purely theoretical aspect. While this 
plan has been to a large extent adhered to, the reader 
will find a pleasant variation in the Jew chapters which 
deal with experimental results in fields which have not 
been covered in the previous volumes. Notable irf this 
connexion are the excellent account of the Zeeman 
effect and Dr. Joos’s summary of the results of work 
on ionisation potentials. 

The vhlum^ opens with a discussion of the motion of 
a free elec^on in various types of electric and magnetic 
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fields ; after a very full treatment of this question, 
Prof, von Laue proceeds to consider the problems of 
conduction through gases and the passage of a and ^ 
particles through matter. The discussion of the motion 
of the free electron is naturally followed by an account 
of the motions of electrons in the atomic field and of the 
way in which these may be influenced by external 
forces. A most lucid description of the magnetic 
separation of spectral lines comes, as is only fitting, 
from Prof. Zeeman, whose name the phenomenon bears. 
That the theory of the effect should be contributed by 
Prof. Lorentz is also most appropriate, since it was he 
who first put forward a quantitative explanation of the 
influence of a magnetic field on the spectrum. The 
abandonment of the original theory based on the 
classical mechanics in favour of one founded on the 
quantum hypothesis is an example of what has taken 
place in many branches of physics. A general account 
of the origin of optical spectra on the basis of the Bohr 
atom is developed by Prof. Sommerfcld and Dr. Wcntzel. 
Prof. Sommerfeld^s work on this subject is so well 
known and so widely appreciated that there is no need 
to dwell on the merits of this section. The summary by 
Dr. Joos, dealing with ionisation potentials and the 
conditions for the excitation of spectra, forms a suitable 
conclusion to the treatment of atomic radiation. 

A long and detailed account of the electrical theory 
of the solid state, dealing notably with such problems as 
electric and tliermal conductivity, was contributed by 
the late Prof. Riecke. As a considerable period has 
elapsed since this section was written, it has been 
copiously annotated by Prof. Laue in order to bring 
what is a very thorough discussion up-to-date. 

One of the most readable sections is that on the 
aurora by Prof, Vegard. It is a subject that the author 
has made peculiarly his own, and his description of the 
observed facts and the theory are full of points of 
interest. Some of his conclusions have recently been 
questioned, especially his explanation of the source of 
the famous green line ; but whether or not his theory 
will require modification, it has already achieved one 
of the main objects of any theory in suggesting a new 
field of research in the study of the spectra emitted by 
matter at extremely low temperatures when bombarded 
by electrons. 

The final chapters, written by Prof. Debye, are devoted 
to the theory of the electrical and magnetic properties 
of molecules. The subject is one of great complexity, 
and‘ it is impossible not to admire the way in which 
it has been treated; The subject of magnetism has 
perhaps scarcely kept pace with the progress which has 
been made of recent y^rs in other branclw^ of physics, 
but sighs are not wanting that the neat future will s^ 
a rapid development. Prof. Debye’s account, Virritteu,^. 
. ■,2965,' voij. I ' 


[July 4, 1925 

in his extremely lucid style, indicates some of the lines 
along which we niay expect progress. 

The editor and his collaborators are to be con-*^ 
gratulated on the completion of the Handbook of 
Radiology.” This final volume will prove invaluable to 
all students of modern physical theory, inasmuch as 
it gives full discussions, with extensive references to. 
original papers, of ^ wide range of subjects, many of 
which have not so far received adequate treatment in 
text-book form. The book is full of indications of 
probable lines of advance, and in this respect will make 
an appeal not only to the theorist but also to the 
experimental worker. 


Dig:italis in Medicine. 

The Action and Uses in Medicine of Digitalis and its! 
Allies, By Prof. Arthur R. Cushny, Pp. xi + 303. 
(London : Longmans, Green and Co., 1925.) i8f. net, 

O UR knowledge of the action of digitalis on the 
heart was founded by William Withering, of 
Birmingham, whose classical treatise was published in 
1785. Since that time, owing to the multiplicity and 
scope of the researches of an cvcr-increasing number of ' 
workers, the literature of the subject has reached such 
proportions that an attempt to collect together and 
analyse the results achieved appears already overdue. 
Prof. Cushny has undertaken this arduous task in 
compiling the monograph under notice, in which the 
knowledge acquired during thirty years of personal 
research is embodied in a critical account of the 
whole subject, from the time when digitalis was first 
employed in heart disease up to the present day. 

The book opens with an account of the various drugs 
of the digitalis group and their histories. It is not 
certain when digitalis first came into medical use, but 
it was known long before Withering^s time, and the 
English term ‘‘ foxglove ” may bear some allusion to 
Fuchsius of Tubingen, who described it in 1542 as an 
emmenagogue. Apart from digitalis, many of these 
drugs were originally employed as arrow poisons, and 
for the purpose of trial by ordeal, by the natives of 
Africa and the Malayan Archipelagoi A detailed 
account is given of the action of digitalis on the frog’s 
heart, illustrated by numerous graphic records of the 
heart movements. The reaction of the mamniiaUan ■ 
heart to digitalis, as seen in animal expmment, is 
similarly dealt with. Some conception pf the .scope of :; 
the laboratory investigation is gained when we are told> 
that the cficct of digitalis or allied drugs on^the heart 
is kno;^n in the cases of the frog,' toad, grass snake, 
green' lizard^ rat, tortoise, crab, crayfish, lobster, snail, 
newti' tadpolei^^ embrjx>nrc chick, othjm. ^ 
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Pigeons are relatively susceptible to the drug, rats and 
toads tolerant, while man is more susceptible, weight 
for weigi^t, than animals. 

In Chapter vi. the author discusses at length the 
action of digitalis on the blood pressure. Blake’s 
discovery in 1839 that a rise in arterial tension was 
produced in animals by large doses of digitalis gave rise 
to a controversy over its action^ in man which has 
persisted almost up to the present day, although Sahli 
showed in 1901 that this result did not follow thera- 
peutic doses. Prof. Cushny holds it proved that this 
rise in blood pressure seen in animals is due mainly to 
constriction of the vessels, but he emphasises the fact 
that there is no evidence of a similar effect being brought 
about in man by medicinal doses of the drug. No 
doctrine has died hjftrder among medical men than the 
belief that digitalis is dangerous in cases of high blood 
pressure, but it is to be hoped that this has now been 
^ finally banished from medical teaching. 

After a description of the elTects of digitalis on organs 
other than the heart, its absorption, elimination, and 
cumulative action, seventy pages are devoted to 
therapeutics. Withering’s knowledge of digitalis was 
the outcome ot ten years* clinical observation in his 
practice, and although his work was followed by such a 
vast amount of research in animals, no real advance in 
the clinical use of the drug can be said to have occurred 
until more than a century later, when Sir James 
Mackenzie discovered its almost specific action in cases 
of auricular fibrillation, again as the result of clinical 
observation. In the case of abnormal heart rhythms 
the mechanism of the action of digitalis is now well 
understood, but we are still unable to account for its 
variable and uncertain effect in cases of normal rhythm. 
On this obscurity Prof. Cushny is unable to throw any 
new light, but we gather that he regards the direct 
action on the heart muscle, increasing the force of the 
contraction, as a more important factor than the 
reduction in rate in bringing about the undoubted 
clinical improvement which sometimes follows digitalis 
administration in these cases. At present this cannot 
be accepted as proved, and it is here that future 
researches may be expected to add to our knowledge. 
In pneumonia the author believes that digitalis can 
effect the h^rt beneficially, but he is unable to arrive 
at any definite indications for giving the drug, and does 
imt advise its routine use in this disease. 

The effect of digitalis on the electro-cardiogram is 
described, and we are somewhat surprised to find that 
IProf^ Cushny attaches so little significance to the 
flattening and inversion of the T-wavc which is such a 
0(m$tant effect of adequate doses of the drug in ^actice. 
The book concludes with a description of the various 
prepaiariohf digitalis and the methods used in their 
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assay. A bibliography of 559 references to the litera- 
ture is placed at the end of the book. 

A treatise of this nature, covering the ground of 
both laboratory research and clinical practice, and 
coming from such an authority as Prof. Cushny, who 
has himself played no small part in the development of 
the subject, is an invaluable addition to the literature 
of digitalis. Moreover, the book affords the reader 
ample opportunity for studying the relationship of 
animal experiment to practical medicine. The fact 
that the reaction of healthy animals to poisonous doses 
of a drug may differ widely from the effects of medicinal 
doses on diseased mankind has not always been 
sufficiently appreciated in the past, mainly perhaps 
owing to the tendency of the laboratory worker to 
become too isolated from the clinician . The advantages 
of close co-operation between laboratory and clinic 
are nowhere better illustrated than in this admirable 
account of the work which has transformed digitalis, 
once an old country remedy for dropsy, into what may 
be justly described as one of the best-mapped 
regions of therapeutics. 

Our Bookshelf. 

Monographs of the Geological Department of the Hunterian 
Museum j Glasgow University, i. The Collection of 
Fossils and Rocks from Somaliland, Made by B. K. 
N. Wyllic and Dr. W, R. Smcllie. Pp. vi+ 180 + 18 
plates. (Glasgow ; Jackson, Wylie and Co., 1925.) 
42^. net. 

This work deals mainly with the palseontology of the 
Jurassic, Eocene, and Oligocenc deposits of part of the 
maritime plain of British Somaliland in the neighbour- 
hood of Bulliar and Berbera (Gulf of Aden), and is based 
on the collections made by Messrs. Wyllie and Srnellie 
when surveying the region on behaff of the Anglo- 
Pensian Oil Company. It is to be hoped that other 
companies will adopt this policy of allowing matter of 
geological interest to be published. The collection has 
been presented to the Glasgow University Museum. 

A summary of the geology of the district is given by 
B. K. N. Wyllie, based on the joint work of himself and 
Dr. Smellie, but petroleum is not mentioned. The 
palaeontology is the work of R. B. Newton (Foramini- 
fera and Nautilus), J. W. Gregory (Corals), E. D. 
Currie (Echinoidea), J. Weir (Brachiopoda and Mol- 
lusca), and L. F. Spath (Ammonites). A short account 
of the igneous rocks is given by A. T. Neilson. 

The Jurassic deposits consist of (i) a lower series, 
the Bihin Limestone, 1000 feet thicl^, of which the age 
is not precisely determined but appears to range from 
Bathonian to Oxfordian. The corals and echinoids are 
unlike those of Cutch but have affinities with European 
faunas of similar age, from which it is inferred that the 
Soirialil^md sea had no direct connexion with that of 
western , India but must have been a gulf from the 
Mediterr^an* (2) up{^t series, known as the 
Meragall^ 2300 feet in thickness, is shown 
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by the ammonites to be mainly Kimeridgian but 
possibly extending into Tithonian and Infravalangin- 
lan. The differences between the ammonite faunas of 
Somaliland and other regions are regarded by Spath 
as due to differences of age rather than to difference 
of facies or geographical province. 

The beds of Eocene age consist of limestones and 
sandstones containing corals, echinoids, lamellibranchs, 
Nautilus, etc. At about the middle some 2000 feet of 
gypsum and anhydrite occur, indicating that part of 
the sea became isolated and underwent intense evapora- 
tion. The Oligocene limestone is regarded as of Aqui- 
tanian age and contains calcareous algae, forminifera, 
corals, etc. The corals resemble those of the Tongrian 
of northern Italy, Austria, and the West Indies. The 
absence of Miocene and Pliocene deposits suggests that 
the Gulf of Aden was not covered by sea until the end 
of Pliocene times, a little earlier than the date of the 
raised coral reefs. 

It is unfortunate that in many cases the figures of 
the fossils are unsatisfactory. Some of the specimens 
were evidently unsuitable for illustration by photo- 
graphic means and their characteristics cannot be 
made out. 

Researches on Fungi. By Dr. A. il. Reginald Buller. 

Vol. 3 : The Production and Liberation of Spores 

in Hymenomycetes and Uredincje. Pp. xii-f6ii. 

(London : Longmans, Green and Co., 1^)24.) 30s. 

net. 

It is a pleasure to welcome the third volume of Dr. 
Buller researches into the production and liberation 
of spores in the fungi, the second volume of which 
was noticed in Natuke of Octo]>er 27, 1923, p. 614. 
The delicacy of technique, the minuteness and exact- 
ness of the observations, and the assiduousness in the 
elucidation of abstruse details so characteristic of the 
first two volumes are well maintained in the present 
work. 

In Part 1 . the author continues his observations on 
tjie mechanisms of spore dispersal in the Agaricineae. 
He distinguishes two main types of organisation for 
the production and liberation of spores : (i) iEqui- 
hymeniferae, with thick wedge-shaped gills, not after- 
wards destroyed by autodigestion, and (2) Inaequi- 
hymeniferae, with thin parallel-sided gills, afterwards 
autodigested from below upwards. In the first five 
chapters the fruit mechanisms of sub-types of the first 
group are described, e.g. Lepiota, Bolbitius, Arniillaria. 
Most of the remainder of Part L deals with sub-types 
of the second group, as exemplified by species of 
Coprinus. Some interesting material on the bilumen- 
escence of Panus, and the parasitism of Agarics on 
Agaric hosts, is also introduced. Part II. of the 
volume takes up the production and liberation of basi- 
diospores in the Uredineae. Dr. Buller finds the 
essentials of spor8 dispersal similar to those of the 
Hymenomycetes. In this case, however, the spores 
are larger and are shot to a greater distance. Somd 
teleological but none the less interesting correlations 
are given regarding the curvature of the basidium in 
Uredineae, and the straight form found in most Hymeno- 
mycetes. As in the first two volumes, the book is 
profusely illustrated with interesting photographs ’and 
manyof the author’s fine drawings^ 
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Offals Dyke. By J. H. Hewlett. Pp, 32 + 8 plates. 
(London : Simpkin, Marshall and Co., Ltd., n.d.) 
3^. 6 d. net. 

For some time past it has been evident that public 
interest in archaeological discovery has been on the 
increase, and that this interest has extended to sites of 
historic and prehistoric importance is to some extent 
borne out by the protests aroused some two years ago 
by the threat to interfere with the amenities of Stone- 
henge. Mr. Hewlett’s dejgcription of Offa’s Dyke is a 
book which is welcome on this account. The more 
well-informed the public is about the antiquities of the , 
countryside, the better chance of the avoidance of 
wanton damage. Mr. Hewlett has divided his account 
of this interesting defensive work into five sections. 
In the first, he gives a general description of the dyke ; 
in the second, he traces its course and offers suggestions 
as to its line where it has now disappeared ; in the 
third, he describes the country through which it passes ; 
in part four he discusses the theories of its purpose ; 
and in the fifth, gives the main facts connected with the 
life of Ossa. As to its original place of termination in 
Flintshire, which is still a problem, Mr. Hewlett states 
the theories which have been put forward, but himself 
has no solution to offer, although he is of the opinion 
that it is Wat’s Dyke and not Offa’s Dyke which ends 
at Basingwirke, notwithstanding the occurrence along 
this line of place-names such as Plas Offa, Bryn Offa, 
and Clawdd Offa (Offa Dyke). 

IJandbuch der Pflanzenanalomie. Hcrausgegeben von 
Prof. K. Linsbaucr. Abteilung 2,Teil 2 ; Bryophyten* 
Band VII/i : Anatomic der Lebermoose. Von Prof. 
Dr. Th. Herzog. Pp. iv-i-112. (Berlin : Gebriider 
Bomtraeger, 1925.) 8-70 gold marks. , 

Dr. Tn. Her zoo has produc'ed a monograph of 
108 pages with ninety-three text figures upon the 
anatomy of the liverworts, and in this space it would 
appear possible to give a very complete report of 
progress in this very specialised field. There is, how- 
ever, no mention of mycorhiza, and some important 
American work is not discussed. The work is divided 
into three sections. In the first there is a description 
of the various types of differentiated cell reported in 
the group, and it is striking how frequently thc*se 
differentiated elements are to be found in thalloid forms. 
This section is followed by two further sections, dealing 
with the anatomy of gametophyte and sporophyte 
respectively, in which each group of the liverworts is 
passed in review in turn. 

Introduction to Modern Political Theory. By C, E. M, 
Toad. (The World’s Manuals.) Pp. 127* (Oxford ; 
Clarendon Press ; London : Oxford University Press, 
1924.) 2S, 6d. net. 

This short manual gives an excellent and clear account, 
of the various socialistic and communistic theories 
which have recently became important owing tp the ; 
success of the revolutionary movement in Russia. Mr. 
Joad t^kes naturally to this kind of work and is 
peculiarly well fitted for it. He can write sjrmpatbetic- 
,ally witl^ut the loss. pf balance which spoils the work , 
of t% pmpagandistw . : 
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Letters to the Editor. 

[The ^ Editor does not hold himself responsible for 
opinions expressed by his corres^ndents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other pari of Nature. No notice is 
taken of anonymous communications^ 

The Taungs Skull. 

The account which Prof. Dart published of the 
Taungs skull (Nature, Feb. 7, p. 195) left many 
of us in doubt as to the true status of the animal 
of which it had formed part, and we preferred, before 
coming to a decision, to await an examination of 
the fossil remains, or failing such an opportunity, to 
study exact casts of them. For some reason, which 
has not been made clear, students of fossil man have 
not been given an opportunity of purchasing these 
casts ; if they wish to study them they must visit 
Wembley and peer^t them in a glass case which has 
been given a place in the South African pavilion. 

The chief point which awaited decision relates to 
the position which must be assigned in the animal 
kingdom to this newly discovered form of primate. 
Prof. Dart, in writing of it, has used the name of 
anthropoid ape ; heJias described it as representing 
an extinct race of apes intermediate between living 
anthropoids and man ” — which is tantamount to 
saying that at Taungs there has been discovered the 
form of being usually spoken of as the " missing link.’' 
That this is his real decision is evident from the fact 
that he speaks of it as " ultrasimian and prehuman " 
and proposes the creation of a new family for its 
reception. 

An examination of the casts exhibited at Wembley 
will satisfy zoologists that this claim is preposterous. 
The skull is that of a young anthropoid ape — one 
wliich was in the fourth year of growth — a child — 
and showing so many points of affinity with the two 
living African anthropoids — the gorilla and chim- 
panzee~~that there cannot be a moment’s hesitation 
m placing the fossil form in this living group. At 
tlie most it represents a genus in the Gorilla-Chim- 
panzee group. It is true that it show.s in the develop- 
ment of its jaws and face a refinement which is not 
met with in young gorillas and chimpanzees at a 
corresponding age. lii these respects it does show 
human-like traits. It is true that it is markedly 
harrow-headed while the other African anthropoids 
are broad-headed — but we find the same kind of 
difference in human beings of closely allied races. 
Prof, Dart claimed that the brain showed certain 
definite human trails. This depends upon whether 
or not he had correctly identified the position of a 
certain fissure of the brain— the parallel fissure. In 
the show-case at Wembley a drawing is placed side 
by side with the '* brain cast " ; but when we examine 
the brain cast at tiie site where the fissure is shown 
on the drawing, we find only a broken surface where 
identification becomes a matter of guess-work. 

In every essential respect the Taungs skull is that 
of a young anthropoid ape, possessing a brain which, 
in point of size, is actually smaller than that of a 

f onlla of a corresponding age. Only in the lesser 
evelopment of teetii, jaws, and bony structures 
connected with mastication can it claim a greater 
degree of htunanity than the gorilla. Its first per- 
manent molar teetli which have just cut are only 
slightly smaller than those of the gorilla, while the 
Reparations which are being made in the face for 
laie upper pemanent canines show that these teeth 
to>c of the largo inthropoid 
The .poh»t on which we awaited information 
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related to the geological age of the Taungs skull. 
Fortunately, Dr. Robert Broom (Nature, April 18, 
u 569) has thrown a welcome light on this matter. 
The skull was blasted out of a cave which had become 
filled up by sand washed in from the Kalahari. The 
fossil baboons found in neighbouring caves differ in 
only minor structural details from baboons still 
living in South Africa. In Dr. Broom's opinion the 
Taungs skull is of recent geological date ; it is not 
older than the Pleistocene ; he thinks it probable 
that it may not be older than the fossil human skull 
found in a limestone cave at Broken Hills, lihodesia. 
It is quite possible — nay, even probable — that the 
Taungs antliropoid and Rhodesian man were con- 
temporaries. Students of man’s evolution have 
sufiicient evidence to justify them in supposing that 
the phylum of man had separated from that of 
anthropoid apes early in the Miocene periofl. The 
Taungs ape is much "too late in the scale of time to 
have any place in man's ancestry. 

In a large diagram, placed in the show-case at 
Wembley, Prof. Dart gives his final conception of 
the place occupied by the Taungs ape in the scale 
of man’s evolution. Ho makes it the foundation 
stone of the human family tree. From the " African 
Ape Ancestors, typified by the Taungs Infant," 
Pithecanthropus, Piltdown man, Rhodesian man, and 
African races radiate off. A genealogist would make 
an identical mistake were he to claim a modem Sussex 
peasant as the ancestor of William the Conqueror. 

In the show-case at Wembley plastic reconstruc * 
tions arc exhibited in order that visitors may form 
some conception of what the young Taungs Ape 
looked like in life. Although the skull is antliropoid 
it has been marked by a " make-up " into which there 
have been incorporated many human characters. It 
is true the ears arc those of tlie chimpanzee, but the 
forehead is smooth and rounded, the hair of the scalp 
is sleek and parted ; the bushy eyebrows arc those of 
a man at fifty-five or sixty ; the neck is fat, thick, 
and full — extending from chin to occiput. In 
modelling the nose, gorilla lines have been followed, 
whereas the nasal pari of the skull imitates closely 
chimpanzee characters. The mouth is wide, with a 
smile at each corner. 

Prof. Dart has made a discovery of great import- 
ance, and the last thing I want to do is to detract 
from it. He has shown that anthropoid apes had 
extended, during the Pleistocene period, right into 
South Africa — into a land whore anthropoid apes 
could not gain a livelihood to-day. He has found 
ail extinct relative of the chimpanzee and gorilla 
but one with more man-like features than are possessed 
by either of these. His discovery throws light on 
the history of anthropoid apes biit not on that of 
man. Java-man (Pithecanthropus) still remains the 
only known link Iwtweeii man and ape, and this 
extinct type lies on the human side of the gap. 

Arthur Keith. 

June 22. 


Spectroscopic Evidence of ^-Transformation of 
X-rays. 

• 

In a recent letter to Nature (April 25) Messrs. 
,Khastgir and Watson have given some graphical 
tables where the wave-lengths of the X-ray hue K 
are plotted against the atomic number of the elements 
Nos. 48-60. In these curves there are two dis- 
continuities at Z 52 and at Z 56, which the authors 
ascribe to the supposed /-transformation of Barkla, 
The authors state as follows (p. 605) : " This seems 
to be the^first spectroscopic evidence of the /-trans- 
foirmatiofi/V 
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The curves are said to represent the results of my 
measurements of the K wave-lengths. Several of 
the values, however, are not those found in my 
laboratory, but seem to be taken from different, and 
not very concordant, measurements. For example, 
the element Cs (55) had never been published in 
any paper from my laboratory at the time when the 
letter by Messrs. IChastgir and Watson was written. 

The A'-series of the elements in question had been 
measured in my laboratory once by Dr. Maimer in 
the earliest days of X-ray spectroscopy {1914-15). 
His measurements give no evidence of such a sudden 
change in the slope of tlie curve as shown in the 
letter of Messrs. Khastgir and Watson. As these 
values were obtained with a simple, and not very 
accurate, method, there arc accidental errors of the 
magnitude 0005 A.U. In the Phil. Mag, for 



Fjo. 1. 

November 1919, Dr, *Leide and the author described 
new method and an instrument by which more 
accurate measurements could be obtained in this 
region of wave-lengths. Dr. T.cide, who has been 
working with this apparatus, has just published the 
results in his dissertation (Lund : Gleerup ; and some 
previous results of his investigation were given in my 
book, ** X-ray Spectroscopy”). His values, which 
ought to be about 100 times as accurate as those 
mentioned above, are as follows : 



In the diagram the wave-lengths are plotted 
against the atomic number Z* 

No trace of such discontinuities as described by 
Messrs. Khastgir and Watson b to be seen. 

i MaKNB 

" Physical Laboratory, Umyeijsity, : 

’ IMO. ypt. '1 iS]; 


In a recent number of Natuke (April 25, pp. 
604-605) there is a letter by Khastgir and Watson 
describing what is apparently spectroscopic evidence 
of 7 -transformation of X-rays. ,It is the purpose of 
this note to direct attention to data of more r^ent 
date which would indicate that these so-called 
evidences are caused by experimental inaccuracies 
in 'determining the wave-lengths of X-ray emission' 
spectra. 

It appears from tjie graph of Khastgir and Watson 



Ik. I. 


that they used values of X which were determined 
by Maimer in 1915 (tabulated in ” Atomic Structure ” 
by Somincrfeld, p. 153). Siegbahn (“ Spektro- 
skopie der Kontgenstrahleri,” 1924, pp. 101-102), 
however, gives values of X which in some cases are 
quite different from those of Maimer. 1 have plotted 
the values of X according to Siegbahn 's latest work 
against the atomic number and find that the points 
fall on a smooth curve, and that there are absolutely 
no discontinuities. These points are indicated by 
crosses in the accompanying diagram (Fig. i). The 
dots with circles around them indicate the values 
due to Maimer. Both the Ka and Kfi lines are 
shown m the plot. 

It would seem, therefore, that Khastgir and 
Watson have been led into error by experimental 
inaccuracies and the peculiar coinciaence that the < 
CTeatest deviation from more recent wave-length^ 
determinations occurred at points which correspond 
with two of the critical absorbabilities for /-tratlf^^ 
formation. There is, therefore, no spectroscopic 
evidence of the so-called /"-tfansformation of X* 
rays. ^ . 

^ ^ ^ W, W. 

Washington University, t ^ 

Saint Louis, 

Hbsouri, 
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The Conditions for Calcareous Metabolism in 
Oysters and other Marine Animals. 

- The sjiinmer of 1 924 was remarkable for an unusually 
large and heavy growth of the shell of native oysters 
< on most beds in England, In a recent survey of the 
> Fal Estuary oyster beds, full details of which it is 
hoped will be published later, it was found that a total 
shoot (t.e. maximum increase in height or depth of a 
shell in a ventral direction) of 30 or more millimetres 
was quite common. Similar la^e shoots have been 
observed in shells from East Coast and other beds in 
1924. The fact that the summer of 1024 was not a 
warm one is a matter of common knowledge and of 
great interest in connexion with the unusual shell- 
growth. In warm summers, such as we had in 1921, 
a big growth of shell is usual, but is then attributed 
to the generally increased metabolism following upon 
a hi.<li temperature, when biological conditions are 
otherwise satisfactory ; but the rate of shell- growth 
of the oyster increase m shell-area, and total in- 
crease in shell-weight) under any continuously known 
conditions is still undetermined. It is, tJicrefore, not 
possible to state wliat arc the prec'ise conditions which 
are essential for normal or abnormal shell -growth. 
These conditions, like those in many other prob- 
lems relating to the oyster, may not be determined 
until greater concerlM attention can bo given to what 
is admittedly a valuable mollusc. In the meantime it 
may be worth while to suminanse a few observations 
on the subject. 

'Most lainellibranchs increase the area of the shell 


by the repeated adchlioii of small concentric deposits 
at the edge. The oyster, however, makes a relatively 
large more or less concentric deposit of thin shell at 
one operation; this thin deposit, called a shoot, quickly 
hardens by being thickened. 

Good practical oyster-producers say that two of 
such shoots are frequent m a fair year of growth, and 
the radius of each such shoot in a’ 2- ff^ 3-inch oyster 
may be about 10 mm. This year on the Fal 3 and 4 
such shoots, all with practical but not absolute 
certainty this year’s growth, may be found. The 
variability in the number of shoots laid clown from 
year to year is the mam cause of the difiiculty or 
impossibility of estimating the age of young oysters, 
without very intimate local knowledge of the growth- 
features. In an average year of growth it would 
appear that the two usual shoots arc laid down in the 
apring and autumn, that is, on either side of the warm 


— and also spawning — -period. But growth ceases in 
winter for an undefined period, even on beds such as 
tho$e off Whitstable (in 1920- 2 r for example) where 
abundant food is available. Moreover the present writer 
has shown that oysters taken from the beds in winter 
and kept tinder warm conditions, even in practically 
Sterili^ (Berkefeldt-fillered) water, will grow shell. (See 
Fish. Invest. 2, VI, 3, pp. 43-44 — owing to the demands 
i>f economy it was only possible to give the. bare obser- 
,Yatloil8 in that paper.) Further, oysters kept in the 
\ laboratory in summer will lay down shell automatically 
in the practical absence of food (see Nature, vol. in, 
14)* These facts point to a controlling factor 
. by a minimum temperature, below wliich 

SllheU k not ^ cannot be laid down, and above which 
,i^h 4 E^Tmaterial may be produced automatically. 

ia no doubt that lamelUbranchs in general at 
^<0^ m^iudies resemble the oyster in their physiological 
^th regard to shdl-growth, one example of 
1 writitf for the cockle, inNAXURE, 
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*BTe found in polar and deep-sea waters. Indeed a 
deposition of calcareous material by living marine 
organisms, although made so easily in the tropics, 
appears to be found increasingly difficult as the habitat 
liecomes colder. One is tempted, therefore, to iiKjuire 
what may be the chemical composition of the verte- 
brae or any bony parts of polar and deep-sea fishes. 
There is a fundamental siinilarit)" in living animals 
which warrants such an inquiry. 

It may be noted in passing that the secretion of 
siliceous matter can he effected at very low tempera- 
tures by polar and deep-sea organisms, in some of 
which it is possible that deposition of silica may 
replace that of calcareous material. 

In the good shell-growth of warm and relatively 
cold wet seasons, in Great Britain the corresponding 
h3’’tlrographical conditions are respectively high 
estuarine salinities, alkaluiities, and temperatures, and 
low fluctuating salinities with medium temperatures 
and (probably) alkalinities ; in the wetter seasons one 
would also expect a smaller amount of available food- 
material. An explanation of growth whicli meets tlie 
facts partially may be given as follows ; shell-deposi- 
tion in a warm summer is rapid, and any arrest of 
growth which may be due to breeding is masked, 
wliile in the wet summer, growth occurs continuously 
in the medium temperature and low salinity and is 
only slightly ai rested by tlie generally -but not 
totally — repressed reproductive pha.ses. Shell-growth 
may occur in the pre-spawning period of female.s, z.e. 
in the .spring, but requires to be observed more fully 
in marked individuals in the post-spawning period, 
in which there is a suspicion of a slowing down of 
the operation. 

The good shi'll-growTh in the summer of 1921. may, 
thcretore, be understood if we assume that repression 
of the reproductive capacities in the relatively cold 
summer permitted continuous growth, which was 
apparently accelerated by tlie low salinity. The 
arrest of growth when reproduction is possiblii in 
invertebrates is indicated in the diminutive si/.e of 
the breeding individuals in the summer crops of the 
sponges. Cbaiitia and Sycon, and the very large size 
possible in the non-breeding wintering fowns of the 
sam e gen era . There i s therefore 1 1 ot hing unreasonabl 0 
in the explanation of growth so far offered. There is, 
however, another important type of growth wliich 
seems to require a different explanation, namely, tifat 
which appears to follow removal of oysters to a fresh 
habitat. For this type of growth a supposition of a 
general increase in the well-being of the animal does not 
seem to be sufficient, nor for the fact that an unusual 
amount of growth occurred in many stunted forms in 
the Fal Estuary last summer, except that the low 
salinities, which can be predicted as a result of the 
heavy rainfall, would be equivalent to a change 
of habitat. In tliis respect it is important to note 
that in the oyster, ana doubtless also in related 
forms, growth does not necessarily follow a mere 
accumulation of reserve products, as is shown by 
the fact that ** dumpy ** (stunted) oysters, which 
may constitute 40 or more per cent, of a population, 
were this year on the Fal mostly very well fished (full 
of reserve products), while the fast-grown oysters were 
mostly thin and emaciated as though expended in their 
efforts in growing. Some biological factor appears to 
shut down the ^ell-producing mechanism m <»rtain 
individuals, while in others automatic response to the 
environment is clearly very prompt* The problem 
hnr6 d^oted once more presents the dual interests 
of sdefice <and economics, the boundaries of which 
caimot defined. J. H. Orton. 

,, Saline 
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The Isotope Effect in the Spectrum of Silicon 
. Nitride. 

Results of a quantum theoiy analysis of the SiN 
bands and of the vibrational isotope effect in these 
bands were given in an earlier letter to Nature 
(March 22, 1924) and in a paper presented at a meeting 
of the American Physical Society {cf. Phys. Rev. 

* 23 > 554 * 1024). It is now found that the equations 
given in the latter for these bands are incorrect. 
This is clue to a wrong assignment of vibrational 
quantum numbers, correspoiicling to what may be 
described as an insidious violation of the combination 


In the case of the sun, Venus, Jupiter, and Sdturn, 
in which the visible part is vapour or cloud, it seems* 
most likely that there is a dense nucleus in which 
most of the mass is concentrated, and, assuming for 
the mornent that the whole mass is so concehtrated, 
it is a simple and direct problem to determine the 
size of the nucleus for any given density. 

The depth of the non-solid covering will be the 
difierence between the apparent semidiameter and 
the radius of the nucleus, and if the latter has the 
density of the earthf the approximate dimensions in 
miles are as follows ; 


principle. With the data first used, this violation 
was not apparent, but new data disclose systematic, 
although rather small, deviations. A new and, this 
time, correct assignment of quantum numbers has now 
been made. The following equation holds for the 
position of the nulldincs of the Si®*N ])ands vibra- 
tional (juantum number of the initial, n" tliat of the 
final state of the molecule) : 
y = 24234 2 + ioi6*30«'~ I777m'M'0-4Iw'* 

— 0 004CJW'* ~ ii^^’oon" •f‘6^57on^*. 
The null-lines, it should be stated, can for many of 
the bands be measured directly on the plates. At 
the low temperature of the active nitrogen used in 
generating the bands, the null-line appears as a 
conspicuous hole in the band structure, on the low- 
frequency side of the head. 

witli the new numbering, the various apparent 
abnormalities previously noted disappear, and an 
analogy of the SiN bands to the violet CN bands is 
brought out. In particular, the isotope effect, 
previously thought abnormally large for the initial 
state of the molecule, is now completely normal. 
Agreement with tlie theory is exceedingly good if the 
emitter is assumed to be SiN. No other assumed 
emitter gives agreement with the experimental data ; 
even for SiO, the a^eement is poor. Thus the value 
of the isotope effect in the identification of the emitters 
of band spectra, emphasised in a previous letter 
(April 5, 1924), is again confirmed. As in the case of 
the BO bands, so in the case of SiN, the testimony of 
the isotope effect is backed up by tlie chemical 
evidence (Nature, Sept. 6, 1924, and Phys. Rev. 25, 

259, (1925)). 

/The agreement of the results with theory is much 
better if the integral vibrational quantum numlRjrs 



Apparent 

Semidiameter. 

Radhia 
of Nucleus. 

Thickness 
of Envelope. 

Sun . 

432,000 

278,000 

154,000 

Venus 

3,800 

3,600 

200 

Jupiter . 

45,000 

28,900 

16,600 

Saturn 

37*500 

1 9,000 

! 18,500 


If the density depends on the gravitational pressure, 
the diameter of the nucleus will be less than the above 
for the sun, Jupiter, and Saturn, and rather greater 
for Venus. 

There are no experiments on the variation of density 
of solids under large pressures, if a rod of the mean 
density of the earth is supposed to reach from the 
surface to the centre, the pressure on its base is just 
half that which the same mass would exert at the 
surface when resting on the same area. Taking the 
earth's radius as 2 1 million feet and the earth’s density 
as 5*6, this gives 11,400 tons per square inch as the 
pressure at the earth’s centre. 

I have seen no mention of trustworthy experiments . 
at even 100 tons per square inch, and in ’my own work 
have never gone beyond 30 tons. 

In some trials with i)recipitate(i chalk, using press- 
ures of 25 tons to the inch, 1 have obtained blocks 
with a density of i -6 to 17 — much the same as the 
density of the upper chalk. In the lower chalk, 
however, the density sometimes exceeds 2, and it 
would be interesting to Itnow whether this is the 
result of gravitational pressure. 

A. Mallock. 


o, I, 2, . . . ar^ assumed than if the half-integral 
numbers J, ij, 2^, . . . are used. In this respect 
SiN differs from BO, for which the data indicate (cf. 
refs, last cited) that half-integral values are needed, 

A detailed account of tlie work on the SiN bands is 
now being prepared for publication. 

Robert S. Mulliken, 
National Research Fellow. 

Jefferson Physical Laboratory, 

Harvard University, 

May 16. 

Plastatary Densities and Gravitational Pressure. 

In astronomical works the densities of the sun and 
planets are taken as the ratios of the mas.ses to their 
apparent volume, Jhe masses being determined by 
the periods of the bodies which revolve round them. 

For tlie sun itself, and for several of the planets 
(notaoly for Jupiter and Saturn), the density so 
determined is much less than that of th($ earth, and 
it seems yery improbable that this should really be 
the caee, considering that the materials of which they 
are composed are the same as thpse which make up 
the earth, and that the gravitationil,/^ pjfessure tp: 
which suWeeW 

which coiild be produced py teiresmal " 
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Spiral Springs of Quartz. 

I am greatly interested in the account in Nature 
of June 20, p. 943, of the manufacture of spiral springs 
of fused quartz by Dr. Sliupas, and the comment by 
Prof. Boys on the achievement. 

During the last eighteen months we have been 
employing similar springs of fused quartz in this 
laboratory in the measurement of sorption, a pre- 
liminary announcement of tlieir use appearing in the 
Journal of the Am. Cliem. Soc. for December of last 
year (Bakr and McBain, p. 2722), and a full account 
of the sorption balance is now being communicated. 

Our experiences confirm in every way the observa- 
tions made by Dr. Sliupas in his letter. Several 
members of the laboratory have prepared these 
springs of varying dimensions, using the ordinary; 
coal-gas-air blow-flame for forming the coil! (The 
oxygen ^gas ffame was, of course, employed for the ■ 
drawing-out of the fibres from the thick rods of quartz.) ^ 
The quartz fibre is attached by a smear of sealing-wax ' 
to an ordinary arc-lamp carbon of suitable dimeneions, ' 
which is supported in a wolFbored cork, so thdt It 
may be rotated about its longitudinal antis. A small, 
weight is suspended from the free end. of .the fibre/ • 
which is then coiled by slowly turning the carl^n rod^. 
‘the being heated by the 
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at wBich it is being bent. As mentioned in Prof. 
Boys*s note, the close or open coiling of the spring 
may be effected by slight inclination of the rod to the 
horizontal, and evenness in the winding is readily 
secured.* When the coil is completed, it is removed 
from the rod by gentle tapping, and the hooked ends 
bent into the axis of the coil. We have observed no 
deterioration of the quartz due to the contact with 
the hot carbon rod, or to the use of coal-gas. 

Spirals of fused quartz fibres of from o i to 0 2 mm. 
diameter, having from 15 to 30 toils of diameter 0 5 
to I *5 cm., have been prepared in considerable number. 
Some large springs with coits of 2 cm. diameter were 
made to order by Messrs. The Silica Syndicate, and 
these had tlie same average extension per unit weight 
suspended from them as the spring of the same 
dimensions instanced by Dr. Sliupas. Considerably 
more sensitive springs have been manufactured, but 
they were too delicate for the purpose for which they 
were required. There appears to be small limit to 
the sensitivity that can be obtained, provided that 
the maximum load* required to be carried be small. 
As an example of a typical spring which we are 
employing — of the less sensitive kind — we can get a 
spring that will carry a total load of approximately 
0*8 gram, giving an extension of 0-9 cm. per 01 
gram load; diameter of coils, 1*3 cm. 

In the manufacture of long springs we have found 
it quite easy to join two or more fibres together, using 
the oxygen flame. 

H. Greville Smith. 

The Uiiivcrsity, Bristol, 

June 22. 


Sir William Fletcher Barrett, F.R.S. 

In Sir Oliver Lodge's notice in Nature, June 6, 
p. 880, of the late Sir William Barrett he says that he 
(Sir William) ** claimed " to have discovered some 
alloys of iron. Reference to published scientific 
papers would have shown Sir Oliver that Sir William 
read a paper in 1899, published in the Transactions of 
the Royal Dublin Society in January 1900, on the 
magnetic and electric properties of the alloy now 
known as stalloy, which is indispensable in the con- 
struction of transformers, dynamos, etc. Indeed he 
was told by an authority that this discovery had saved 
six million pounds in the construction of the Panama 
Canal alone. Another alloy, permalloy, is likely to be 
of even greater use in the future. 

That Sir William did not do much more for original 
research was due to Ins extreme conscientiousness, 
in considering that, holding the chair of physics, his 
first duty was to his pupils, and no private work was 
ever allowed to interfere with that. 

Sir Oliver further says that Sir W’^illiam had “ a 
stimulating hand in founding the Society for Psychical 
Research." It was entirely due to Sir William’s 
initiative that the society ever came into being, in 
order to examine obscure psychical phenomena 
critically and scientifically. In this work he en- 
countered much ridicule and hostile criticism, but 
he never suffered this or the undoubted obstacle thus 
created to his material advancement to hinder liim in 
his arduous and devoted search for truth. 

Kosa M. Barrett. 


The Quantum Analysis of New Nitrogen Bands 
in the Ultra Violet. 


In a previous U tter (Na i URi 1 14 642 November i 
1924), one of the writers predicted a new group of 
nitrogen bands with dn origin at about O5 ooov, having 
for its initi-il state the final state of the first po^-iti^e 
group, and for its final state the stable condition of 
the neutral molecule A group of strong bands in 
almost precisely the predicted position has noA\ been 
measured and analysed but contrary to expectations 
the progressions of this group are not related to those 
of any other analysed group of nitrogen, or of any 
other substance 

The new group was obtained with purified nitrogen 
at o ooj mm pressure, in a long tube, with flowing 
gas, usmg ordinary arc discharge The spectrograms 
contain the usual nitrogen groups and in addition 
thirty bands degraded to the red extending from 
At 3 *54 to X1854 Seventeen of the thirty have 
previously been observed by I yman ( ‘ Spec troscopy 
of the Extreme Ultra Violet pp 82 and 113) Iho 
distribution of intensity except in minor particnlais, 
IS similar to that of the second positive group (a 
typical case), and hence indicates very definiteh the 
correct assignment of vibrational quantum numbers 
The resulting ecjuation for the new group is 

V ==68,95^ b 4(1681 45w'~ 15 25n'®) ~ (2345 i6w’" 

- M 4450. 


where vanes from o to 9, and n' from o to 3 only, 
the average (Obs — ('ale ) being o i A 
There are many other bands (or at least ha/y lines) 
petween A930 and X1350, some of which are quite 
strong, and also a few rather weak bands between 
XX330 and \2t00, butVs yet no consistent numerical 
YdlatiOBS ax$ apparent R T Birge 

J J Horfieud 

of California* 



I WELCOME Miss Barrett's supplementary letter 
about her brother’s work. It is unsafe for a writer of 
an obituary notice to usurp the functions of a law- 
coiirt to decide questions of priority or completeness 
of invention. “ Stalloy" was, I believe, a subject of 
controversy, but those who knew Barrett w'ell may 
hpld that any claim made by him must have been 
well founded. As to the initiation of the S.P.R., Miss 
Barrett will find a notice in a forthcoming number of 
the Proceedings of that Society, w herein full credit is 
given him, with first-hand knowledge, by Mrs. Henry 
Sidgwick, Oliver Lodge. 


A Geological Lecture Illustration. 

liiE following illustration, which occurred to me 
while preparing one of a series of talks to schools tor 
the Biitish Broadcisting Company, inav be of interest 
to those who are concerned in teaching elementary 
geology, though it may not be new 

Almost every one has seen the heaps of sample 
carpets m large furniture stores Let the carpets 
represent the successive strata as laid down in past 
time Now suppose that a thick board or wedge be 
driven underneath the pile of carpets this will 
produce a humping up of all the carpets just above 
the wedge If we then suppose that the huniped-up 
portion is subjected to continuous wear (denudation) 
it is quite conceivable that the nppfr carpets will be 
worn right through and the lower carpets (older 
strata) become exposed The frayed edges of ,the 
Worn-away carpets become the escarpments of the 
upper strata, and the analogy may be easily extended 
by considering carpets of different textures Other 
types of deformation may of course be given to the 
pile, gnd the geological map subsequent on denudation 
easdy deduct. G N PingkH'F 

Merchant laylors' School, 

Jfe C .T. 
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Problems of the Rhone Delta. 

By R. D. Oldham^ F.R.S. 


1 . 

I T has long been known that the delta of the Rhone 
has undergone great changes since the close of the 
period of Roman empire. The changes are attested by 
historical records, but the evidence is contradictory ; in 
part it seems to indicate a rapid advance of the sea 
face of the delta during tlie Middle Ages, yet there are 
mentions of places and dry land almost up to the present 
limit, and there is clear proof that places close to the 
existing coast-line were dry land and inhabited during 
the Roman period. These contradictions gave rise to a 
large volume of discus.sion, at times very controversial, 
by archaiologists, geographers, and geologists during 
the last century, but the result was inconclusive, for the 
key to the solution had not been found. Work done 


since the beginning of the present ( entury has thrown a 
new light on the problem, and espec lally a geological 
study by M. G. Denizot, which was published in 1924 
by the Socicte GCologicjue de France, has made a 
re-examination of the question possible, and led to the 
possibility of drawing an outline of the changes which 
have taken place since the dawn of our era. 

On a map of the region, the river Rhone is seen to 
divide just above the city of Arles into two branches, 
of which the western flows past St. Gilles and, curving 
to the southwards, enters the Mediterranean just west 
of the village and shrine of Saintes Maries, while the 
main stream, which carries four-fifths of the water, 
flows southwards^to the sea, keeping near the eastern 
margin of the delta proper. Between these two streams 
is a triangular tract of country, known as the Camargue, 
and in the middle is an expanse of salt water, the 6tang 
de Vaccar^s, which communicated freely witli the sea 
by an island-studded stretch of water before it was cut 
off by the formation of an artificial protective embankr 
meat. As seen on a map, the aj^fmrance i$ that of a 
normal alluvia^ dclta^ where ;the t*iro^lMran[che$ Jto, 
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river are bordered by fully developed alluvial plains, 
while between them is a tract of marshy or flooded 
country, not yet fully reclaimed from the sea, and as“^ 
such it has generally been interpreted ; some strips of ^ 
ground, too high to be part of the alluvial plain, being 
regarded as relics of old coastal barriers, now separated . 
from the sea by the advance of the delta. 

The description of M. Denizot puts the question in a 
different light, for he describes the country round the 
etang de Vaccar^s, on the north, the east, and west, as 
rising to heights of two to three metres, with an undulat- 
ing surface, the result of subaerial denudation, and in the 
alluvium forming this high land, he found fossil remains 
of Cardium edule, and other living marine molluscs, 
at heights of more than a metre §tbove sea-level. As 
cockles cannot live and thrive above 
high-water mark, it is evident that, 
since these deposits wjpre formed 
below sea-level, there must have 
been an uplift of the land, and 
the relation of the present surface 
to the Roman remains, which are 
found in this region, shows that 
this uplift, though extremely recent 
in the geological sense, must have 
preceded the advent of the Romans, 
and probably of tlieir predecessors, 
the Phoccans and Pbrnnicians. 

Though very recent, this uplift is 
not the most recent change of level 
wliich has taken place. In 1903, 
Mr. R. T. Gunther established for 
the neighbourhood of Naples a 
series of regional changes of Iev(^5l, 
which ended up by leaving the lancl 
some twenty feet lower, relative to 
the sea, than during the Roman 
pet[iod, and, since then, evidence 
has accumulated of a similar change , 
of level in other parts of the Mediterranean, from Venice' 
to Alexandria and Carthage, nor is it wanting along 
the coast of Provence. In the very region of the 
Rhone itself, remains of Roman buildings have been 
found below sea-level, in the etang de Vaccar^s ; and in 
the Gulf of Fos are remains of old buildings, regarded 
as remains of the port of Fossae Marianae, which was 
an important seaport in the early centuries of our 
era. 

A very vivid description of these is given by M. 
Toulouzan, who mentions buildings, and' long jetties oT 
stone, as visible beneath the sea in calm weather/ The] 
archaeology of this writer was so brightly tinged Wth] 
imagination, that the existence of riiese ruins hai 
doubted, or denied, but there is independent evidencei 
of the remains existing iinder the sea in the, C^lfe 
Fos, and the discovery remains of Rom^'^Jeo^ 
tion below sea-levd has aisa |)^en recorded; in thie! 

^e Vaccarte. Apart from this, M. in 

j^per referred hvideh^ Of su^idenco of 

Is^d near Fos^ 4iiough he denies the possibility of its 
aipaunthig to anything 'like nine metres:' That somo 



Fig. r. — ^'I'he Rhone delta about the end of the tenth orntury. This sketch docs not attempt accuracy 
of detail; u js purely diugrammatic and mtcnclcd to represent the general type of topogtaphy 
wbiu.h resulted from the subsidence in the Dark Ages. The outline of the waterways must h;ive 
• bun moie mtneate thin can tie restored, or r< presented, on a small scale imp The broken 
Jm xeprestnts, approximately, the outlme of tht chlla in Roman times 
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subsiflrace of the land has taken place is, therefore, 
established, but the direct evidence on record, if we 
except the statements of M. Toulouzan, does not give 
a measure of it. For this we must look to the changes 
which have taken place in post-Roman times, which 
not only give indirect corroboration of the subsidence, 
but enable its amount to be estimated, as certainly 
not materially greater than five, or less than four, 
metres, and the date to be fixed as in the period which 
elapsed between the beginning of the eighth and the 
close of the tenth centuries* 

One result of the recognition of this change of level 
is that the current conceptions of the delta in Roman 
times must be revised. The whole region then stood 
some twelve to fifteen feet higher above sea-level than 
at present, and, if the land were again to be raised to 
this level, the whole of tlie great exjianse of water, form- 
ing the etang cle Vaccares and extending to the sea, 
as well as all the Jialt lakes, which are in more or less 
direct communication with the sea, or only cut off by 
alluvial and coastal barriers, would be converted into 
dry land. The delta, instead of being smaller tlian at 
present, might have extended farther out to sea than 
now ; the great spreads of pestiferous salt marshes, 
which render the country almost uninhabitable, would 
be largely or entirely drained, and instead of the subsoil 
being everywhere so charged with salt that a supply of 
drinking w'ater can only be procured by storing the 
rainfall, it would probably be obtainable from surface 
wells. I'he country, in fact, would be fertile and 
habitable, justifying the description of the ancient 
writers, and accounting for the numerous nmiains 
of considerable settlements which have been, and are 
still being, found. I'hrough this region the Iwanches 
of the Rhone would fiow in channels cut out of the up- 
raised alluvium, with a flood-plain on either side, and 
the mouths would issue on the sea -face, wdiere the 
action of the waves, driven directly against the bar by 
the prevailing storms, w^ould give rise to the same 
difliciilties and dangers of navigation as at jircsent, 
troubles which Caius Marius solved, in the same w^ay 
as the French engineers of the last century, by cutting 
a ship canal from the river to the sea. 

With the subsidence in post- Roman times, a change 
in the conditions took place. In a rcigion where no 
point rose more than thirty feet above sea-level, the 
whole of the low lands would be submerged to a greater 
or less extent; numerous creeks and channels would 
penetrate the land, converting the gently undulating 
ground into islands of varying size, separated by 
channels of varying width and depth ; tlie river, instead 
of ending on the exposed sea-face of the delta, would 
debouch into deep and sheltered inlets of the sea; 
the conditions leading to the formation of a shallow and 
dangerous bar would be mitigated, and the entry made 
possible for ships of greater draught and tonnage than 
before or at present. In the network of channels and 
expanse of shallow water, resulting from this subsidence, 
the recovery of land from the sea, by the alluvial 
deposits' of the river, would take place wdth rapidity, 
the position of the mouth, and the course of the channel, 
would be continually changing, until the fiver once 
more reached the sea-front of the delta. One region, 
however, was protected by the accident of configura- 
tion the >urfaee, and while, bn either side, .the; 


‘channels were largely filled up by river silt, the great 
etang de Vaccares, with the island-studded waters to the 
south, remained little affected, and have preserved a 
representation of the conditions which must hav e been 
widespread, along the whole of the outer portion of the 
delta. 

Besides the numerous salt lagoons, or etangs, which 
ow^c their origin to this subsidence, there are expanse.^ of ^ 
modern alluvium, w^hich, but for the complete embank- 
ment of tlie river, would still be in process of formation. 
This modern alluvium, according to M. Denizot, can 
often be sharply distinguished from the older, prt^- 
historic alluvium, on tlie undulating, eroded surface of 
w'hich the Roman settlements were built ; in other 
places the boundary is less easily recognised, but the 
distinction is none the less complete, and it is largely 
possible, by an examination of modern maps and a 
comparison with older ones, to tixtend his direc t 
observations, and to compile a map which will, at least, 
givT an indication of the general distribution of land and 
water at the time when the subsidence had ceased, and 
before sedimentation had been able to make material 
progress. 

Suedi are the deductions which may be drawn from a 
purely geological study of the region. It remains to he 
seen how far they are consistent with, or supported by, 
historical records. 

II. 

'riie western branch of the Rhone, which takes off 
from the main stream just above Arles, flows past 
St. (lilies and then bends southwards to enter the 
sea by the (Irau d’Orgon, near Saintes Maries, but the 
last part of the present channel, from Silvercal on, dates 
only from 1552, wlien the river broke away from its old 
course. Before that date it had followed another 
channel, farther west, now known as the Rhone mort, 
past Peccais, to the salt lagoons south-east of Aigucs- 
mortes, and in 1532 was diverted from them by a cut 
direct to llie sea, which became known as the Rhone vif, 
the mouth of this channel becoming the grau neu^. 
Between St. Gilles and SilvcV6al the river crosses^ a 
great expanse of marsh and swamp, which extends 
westwards towards the etang de Mauguio, and is 
separated by a barrier of slightly higher land, an inland 
delta of the Vistre and Vidourle. M. Denizot refers to 
this tract, which he recognised as composed of modern, 
or as wc may say, post- Roman alluvium, quite distinct 
from, and newer than, the older alluvium forming the 
more elevated undulating surface to the south of it. 
Even now the greater part of this ground can scarcely 
he described as dry land ; it is mostly swamp and, in all 
hut the most recent maps, considerable tracts are 
shown as permanently flooded. It bears all the ap- 
pearance of being a tract which has been reclaimed by 
river deposits in quite recent times. A relic of this old, 
and once extensive, sheet of wateff, which spread over 
this ground, may be seen in the (jtang cle Scamandre, 
still about six feet in depth, and evidently bounded by 
the sloping surface of the alluvial plains of the Rhone 
on the east and the Vistre on the west. 

, It is not possible, from the iftformation available of 
a geological or topographical character, to determine 
whether this sheet of watet formerly extended west- 
wards to* the etang de Mauguio ; for this we must look 
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Problems of the Rhone Delta. 

By R. D. Oldham^ F.R.S. 


I. 


T T has long been known that the delta of the Rhone 
^ has undergone great changes since the close of the 
period of Roman empire. The changes arc attested by 
historical records, but the c\'idence is contradictory ; in 
part it seems to indicate a rapid advance of the sea 
face of the delta during the Middle Ages, yet there are 
mentions of places and dry land almost up to the present 
limit, and tliere is clear proof that places close to the 
existing coast-line were dry land and inhabited during 
the Roman period. These contradictions gave rise to a 
large volume of discussion, at times very controversial, 
by archiEologists, geographers, and geologists during 
the last century, but the result was inconclusive, for the 
key to the solution had not been found. Work done 



Fig, I.— 'The Rhone delta about llu* end of the tenth century. This sketch does not attempt accuracy 
oi deUil; it is purely diagrammatic and intended to represent the general type at topogrsipliy 
winch resulted from the ftiibsulence in the Dark Ages. 'J'he outline of the waterways must have 
been more intncalc than can be leslored, or represented, on a small-scale map. The broken 
line represents, approximately, the outline of the delta in Roman times. 

since the beginning of the present century has thrown a 
new light on the problem, and especially a geological 
study by M. G. Denizot, which was published in 1924 
by the Societe Gcologique de France, has made a 
re-examination of the question possible, and led to the 
possibility of drawing an outline of the changes which 
have taken place since the dawn of our era. 

On a map of the region, the river Rlione is seen to 
divide just above the city of Arles into two branches, 
of which the western flows past St. Gilles and, curving 
to the southwards, enters the Mediterranean just west 
of the village and shrine of Saintes Maries, while the 
main stream, which carries four-fifths of the water, 
flows southwards to the sea, keeping near the eastern 
margin of the delta proper. Between these two streams 
is a triangular tract of country, known as the Camargue, 
and in the middle is an expanse of salt water, the 6t£mg 
de Vaccar^iS, which communicated freely with the sea 
by an island-studded stretch of water before it was cut' 
off by the formation of an artificial protective em^nje-; 
ment. As seen bn a map, the a|lp^ance is that of a 
normal alluvial ddta, where;ihe two bitches of ’ 
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river are bordered by fully developed alluvial plains, , 
while between them is a tract of marshy or flooded ' 
country, not yet fully reclaimed from the sea, and as 
such it has generally been interpreted ; some strips of 
ground, too high to be part of the alluvial plain, being 
regarded as relics of old coastal barriers, now separated 
from the .sea by the advance of the delta. 

The description of M. Denizot puts the question in a 
different light, for he describes the country round the 
ctang dc Vaccar^s, on the north, the east, and west, as 
rising to heights of two to three metres, with an undulat- 
ing surface, the result of subaerial denudation, and in the 
alluvium forming this high land, he found fossil remains 
of Cardium edule, and other living marine molluscs, 
at heights of more than a metre ^bove sca-level. As 
cockles (‘annot live and thri\'e above 
higli-water mark, it is evident that, 
since these deposits were formed 
below sea-level, there must have 
been an uplift of the land, and 
the relation of the present surface 
to the Roman remains, which are 
found in this region, shows that 
tliis uplift, though extremely recent 
in the geological sense, must hav^e 
preceded the advent of the Romans, 
and probal.^ly of their predecessors, 
the Vhoreans and Phamicians. 

Though very recent, this uplift is 
not the most recent change of level 
winch has taken place. In 1903, 
Mr. R. T. Gunther established for 
ibe neighbourhood of Naples a 
series of regional changes of levd, 
which ended up by leaving the land 
some twenty feet lower, relative to 
the sea, than during the Roman 
pei^iod, and, since then, evidence 
has accumulated of a similar change 
of level in other paits of the Mediterranean, from Venice 
to Alexandria and Carthage, nor is it w'anting along 
the coast of Provence In the very region of the 
Rlione Itself, remains of Roman buildings have been 
found below sea-level, m the 6tang de Vaccar^s; and in 
the Gulf of Fos are lemains of old buildings, regarded 
as remains of the port of Fossse Marianae, which was 
an important seaport in tlie early centuries of our 
era. 

A very vivid description of these is given by M. 
Toulouzan, who mentions buildings, and' long jetties of 
stone, as visible beneath the sea in calm weather. The 
archaeology of this writer was so brightly tinged wi^ 
imagination, that the existence of these ruins ms been ' 
doubted, or denied, but there is independent evidence; ^ 
of the remains existing under the sea in the GcHe der'" 
Fos, and the discovery of remains of Roman construe- ' 
tion below sea-level has also* been reconj^d^ in the^ 
6tang (}e Vaccar^s. Apart from this, M. Deniso't, in the 
paper referred to, gives evidence of subsidence the ' 
land neat thought be denies the poi^sibilitJi^ o! its 
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subsidence of the land has taken place is, therefore, 
established, but the direct evidence on record, if we 
except the statements of M. Toulouzan, does not give 
a measure of it. For this we must look to the changes 
which have taken place in post-Roman times, which 
not only give indirect corroboration of the subsidence, 
but enable its amount to be estimated, as certainly 
not materially greater than five, or less than four, 
metres, and the date to be fixed as in the period which 
elapsed between the beginning of the eighth and the 
close of the tenth centuries* 

One result of the recognition of this cliange of level 
is that the current conceptions of the delta in Roman 
times must be revised. The whole region then stood 
some twelve to fifteen feet higher above sea -level tl)an 
at present, and, if the land were again to l)e raised to 
this level, the whole of the great expanse of water, form- 
ing the 6tang de Vaccar^s and extending to the sea, 
as well as all the %alt lakes, which are in more or less 
direct communication with the sea, or only cut off by 
alluvial and coastal barriers, would bo converted into 
dry land. The delta, instead of being smaller than at 
present, might have extended farther out to sc^a than 
now ; the great spj;eads of pestiferous salt marshes, 
which render the country almost uninhabitable, wouhl 
be largely or entirely drained, and instead of the subsoil 
being everyw'hcre so charged with salt that a supply of 
drinking water can only be procured by storing the 
rainfall, it would probably be obtainable from surface 
wells. The country, in fact, would he fertile and 
habitable, justifying the description of tlte ancient 
writers, and accounting for the numerous remains 
of consideraldc settlements which have been, and are 
still being, found. I'hrough this region the branches 
of the Rhone w^ould flow in channels cut out of the up- 
raised alluvium, with a flood' plain on cither side, and 
the mouths would issue on the sea -fare, wdicre the 
action of the waves, driven directly against the bar by 
the prevailing storms, would give rise to tlie same 
difficulties and dangers of navigation as at present, 
troubles which Caius Marius solved, in the same way 
as the French engineers of the last century, by cutting 
a ship canal from the river to the sea. 

With the subsidence in post-Roman times, a change 
in the conditions took place. In a region where no 
point rose more than thirty feet above .sea-level, the 
whole of the low lands would be submerged to a greater 
or less extent; numerous creeks and channels would 
penetrate the land, converting the gently undulating 
ground into islands of varying size, separated by 
channels of varying width and depth ; the river, instead 
of ending on the exposed sea-face of the delta, would 
debouch into deep and sheltered inlets of the sea; 
the conditions leading to the formation of a shallow and 
dangerous bar would be mitigated, and the entry made 
possible for ships of greater draught and tonnage than 
before or at present. In the network of channels and 
expanse of shallow water, resulting from this subsidence, 
the recovery of land from the sea, by the alluvial ^ 
deposits of the river, would take place with rapidity, 
the position of the mouth, and the course of the channel, 
would be continually changing, until the fiver once 
more reached the sea-front of the delta. One region, 
howevet, was protected by the accident of configura- 
tion ql the ^urface^ and while, on either side, the 
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‘channels were largely filled up by river silt, the great 
6tang de Vaccar^s, with the island-studded waters to the 
south, remained little affected, and have preserved a 
representation of the conditions which must have been 
widespread, along the whole of the outer fwrtion of the 
delta. 

Besides the numerous salt lagoons, or etangs, whii'h 
owe their origin to this subsidence, there are expanses of 
modern alluvium, which, but for the complete embank- 
ment of the river, would still be in process of formation. 
This modern alluvium, according to M. Denizot, can 
often be sharply distinguished from the older, pre- 
historic alluvium, on the undulating, eroded surface of 
which the Roman settlements were built ; in other 
places the boundary is le.ss easily recognised, but the 
distinction is none the less complete, and it is largely 
possible, by an examination of modern ma])s and a 
comparison with older ones, to extend his direct 
observations, and to compile a map which will, at least, 
give an indication of the general distribution of land and 
water at the time when the subsidence had ceased, and 
betore sedimentation had ])ecn able to make material 
progniss. 

Such are the deductions which may be drawn from a 
purely geological study of the region. It remains to he 
seen how far they are consistent with, or supported by, 
historic.ril records. 

II. 

The western branch of the Rhone, which takes off 
from the main stream just above Arles, flows past 
St. Gilles and then bends southwards to enter the 
sea by the Grau d’Orgon, near Saintes Maries, but the 
last part of the present channel, from Silvereal on, dates 
only from 1552, when the rivc^r broke away from its old 
course. Before that date it had followed another 
channel, tarthcr west, now known as the Rhone inorty 
past Peccais, to the salt lagoons south-east of Aignes- 
mortes, and in 1532 was diverted from them by a cut 
direct to the sea. which bt;came known as the Rhone vif, 
the mouth of this channel becoming tlic grau neuf. 
Between St. Gilles and Silver6al the riv^er crosse.^f’^a 
great expanse of marsh and sw^amp, which extends 
westw’^anls towards the etang de Mauguio, and is 
separated by a barrier of slightly higher land, an inland 
delta of the Vistre and V'idourle. M. Denizot refers to 
this tract, wdiich he recognised as composed of modern, 
or as we may say, po.st-Roman alluvium, quite distinct 
from, and newer than, the older alluvium forming the 
more elevated undulating surface to the south of it. 
Even now the greater part of this ground can scarcely 
be described as dry land ; it is mostly sw^amp and, in all 
but the most recent maps, considerable tracts are 
shown as permanently flooded. It bears all the ap- 
pearance of being a tract which has been reclaimed by 
river deposits in quite recent times. A relic of this old, 
and once extensive, sheet of wate», w’^hich spread over 
this ground, may be seen in the etang de Scamandre, 
still about six feet in depth, and evidently bounded by 
the sloping surface of the alluvial plains of the Rhone 
on the east and the Vistre on the west. 

It is not possible, from the information available of 
a geological or topographical character, to determine 
whether ^this sheet of water formerly extended west- 
wards to* the 6tang de Mauguio ; for tliis we must look 
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to historical records, and foremost among them may be ' 
put the history of St. Gilles. By some writers this place 
lias been identified with the Heraclea, mentioned by 
Pliny the younger, on the strength of a supposed 
inscription, which has been wholly discredited by later 
research. That a Roman town stood w’hcre it now 
stands is certain, but this was not TTeraclea, for Pliny 
^ mentions that place as one which had become legendary, 
even in his time, and there is not only no evidence, but 
a strong presumption, that the St. Gillcs of Roman 
times was not in use as a port. It was otherwise in 
the eleventh and twelfth centuries, when the Dark Ages 
wore passing aw’ay, for at that time St. Gilles was not 
only a recognised seaport, but alsc^ the most important 
one along this coast. In iioc) Raymond of St. Gilles 
collected there a fleet of forty sln])s, to transport an 
army of four thousand fighting men to I lie (‘rusudes. 
Three years later the Knights Hospitaller of St. John 
founded their first establishment outside the Holy Land 
at St. (jilles, because it was then the jxnt most used by 
jiilgrims to and from Jerusalem. Mention of the use of 
St. Gillcs is fairly frequent fit the re('ords of the twelfth 
century, and in 1160 the Rabbi Benjamin of I'udela 
describes it as a flourisliing town frequented by visitors 
from the most distant lands; situated on the banks of 
the Rhone, and within three miles of the sea. As the 
sea is now nowhere within five times that distance of 
St. Gillcs, and as there is a continuous strip of what 
must have been dry land, though possibly penetrated by 
channels, the sea of the Rabbi could not have been the 
Mediterranean; it could only have been that cx[)ansc of 
water which has been referred to. 

These accounts give no clue as to the direction in 
w^hich the navigable channel of a('cess lay, but an 
incident of the wars betw'een the republics of Genoa and 
Pisa throws light on this subject. Some Pisan galleys, 
pursued by Genoese, took refuge by ascending the 
Rhone to St. Gilles ; the Genoese, instead of follow iiig 
them, went up the main stream, past Arles and, round- 
ing the point of the Camargue, descended the lesser 
branch of the river to St. Gilles. The Pisans hearing 
of their approach fled down stream, as the chronicle 
reports, by another river and another mouth called the 
Gradus Caprae, which appears in the French version as 
Grau de la Ghevre, where the Genoese, in pursuit, 
captured and burnt some of the galleys and proceeded, 
searching for more, until they reached the Grau de 
Montpellier, now called Palavas, where they met a 
contrary wind and had to return by the river to Arles 
and so on to Genoa. 

This is the last appearance in history of St. Gilles as 
a port accessible from the sea. In the following century, 
when Aiguesmortes was founded, in 1240, St. Gillcs 
could no longer have been a seaport ; it is certain that 
there was no direct access to it from the etang de 
Mauguio, and the Grau de la Chevre of the thirteenth 
and fourteenth centuries was the mouth of the old river 
course, of the Rhone mart. This channel, however, 
seem.s not to have been navigable, and it is very 
questionable whether it was meant, in the record of the 
naval adventure of 1165 ; if the statement of the Rabbi 
Benjamin of Tudela can be accepted, the river had not 
then extended so far, and the narrator, without definitely 
stating it, implies that the course from the Grau de ia 
Chevre to Montpellier was in sheltered waters, and not, 
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I in the open sea. The implication is that the access to 
St. Gilles was from the westwards, and if so its decline 
and disappearance, as a port of destination, w^as due to 
the closing of this channel on one hand, and the ad- 
vance of the western and smaller branch of the Rhone 
on the other. 

This conclusion is strongly supported by a study of 
those remarkable relics of the Middle Ages known as the 
portolan maps. It is known, from incidental references, 
that sca-charts of sonic kind were in use in the twelfth 
century, hut they appear to have been mere sketches, 
drawn from memory by navigators, of the approaches 
to indi\'idual ports, or of stretches of coast-line ; only 
towards the end of the thirteenth century did the normal 
portolan appear. This gaxe a representation of the 
Mediterranean and Black Seas, and of parts of the 
Atlantic coasts of Europe and Africa, with a surprising 
degree of accuracy. The origin and history of these 
maps have been the subject of much. discussion, but it is 
generally agreed tliat they were sca-charls made for the 
use of sailors, that they originated independently of, and 
w'ere unintluenced ]>y, any earlier maps, and that, once 
the ty])c had developed, they w^ent on being reproduced, 
with merely variations in detail, throughout the 
succeeding centuries until the seventeenth or even into 
the eighteen I h century. 

In the region of the Rhone Delta, the maj)s all repre- 
sent a broad inlet of tlie sea, stretching from Cette to 
the Rhone, drawn in a conventionalised outline and 
dotted over to represent shoal water. To this state- 
ment an ext eption must ])c mad(‘ of a few of the earliest 
maps ; in the very earliest, the Carte Tisane of the end 
of the thirteenth century, the representation of the 
mouth of the Rhone is so i>urely conventional that no 
conclusion can be drawn from it ; of slightly later 
date, 1318, are two maps by Petrus V^erconte, of very 
different character and great interest. They represent 
a great inlet of shallow water, extending from just east 
of Cette, over the etang de Mauguio to beyond where St, 
Gilles would be, were it marked on the map ; and, more 
than that, one of these maps 
also shows a. sheet of water, 
north-eastwards of the termi- 
nation of tins inlet, in the 
position of the tract of land, CX 

between .St. Gilles and Beau- 

caire, which was permanently 2. Coast - ijue 
n 1 1 1 • ii_ Cftte and Cap Couronne, frrwi'i 

flooded until It was drained by thr Catalan Atlas of 1375. 

the dig^ang of the canal from S'Yhf 

Bcaucairc to Aiguesmortes. Rhone Delta, which runs, with 

In neither of these maps does Xoll 

the inlet extend to the Rhone, exception of 

but stops short, and at the Vesconte, ehown in Pig. 3. 

ea.stern end a river is shown 

entering it, which must be meant for the western 
branch of the Rhone. 

It is impossible to examine these maps without being 
struck with the facts, that they evidently owe nothing 
to any pre-existing map of which we have any know- 
ledge, and that they are equally evidently an attempt 
to represent something which really existed. The 
author of/tlie general map must have had before him a 
local chart of this region, probably one of those 
mentioned above, which had been drawn at a time when 

Gillcs w^as still a port ; but this w&s a century before 


^ir,. 2 . - - Coast - Ijiie lx*twt*en 
Cftte and Cap Couronne, fmin 
thr Catalan Atlas of 1375. 
This shows Iho general type 
of the representation of the 
Rhone Delta, which runs, with 
small variations, through tho 
whole srrira of the portolan 
map.s, with the exception of 
the early oue by Potrus 
Vesconte, shown in Pig. 3. 




the niap was drawn, and so the omission of the name of *tion set in, due to errors introduced by repeated copying, 
St. Gilles can be accounted for. Vesconte knew that uncontrolled by any check. 

there was no longer a port of St. Gilles, if he knew that From the evidence outlined above we may reconstruct 
there c\*er had been, and, being of no interest to those the history of St. Gilles as a seaport. In Roman times 
for whom the map was made, it was omitted, but the it was an inland town, of no great importance, past 

topography he took, directly or indirectly, from the wdiicli one of the branches of the Rhone flowed, as at 

older map. If this map is compared witli a restoration the present day, but, in.stead of turning southwards, 

of the twelfth century topograph}^, as deduced from the river flowt*d on to the wx*st, in a valley cut out of tlic • 

modern ^naps of the region, upraised alluvium, to where the etang dc Maugiiio now 
the agreement, as regards .stands. Tlaai came the subsidence in the Dark Ages, 

thft eastern end of tlie inlet, tlie lower part of this ^^alIey became submerged, ami an 

is so close, that his repre- inlet of the sia wa.s formed, with .su/Ticient depth of 

scnlation of the western por- water to enable slnps to reaeli St. Gilles, which, l)y 1080, 

tion, where direct restoration had become so well establislied that it was selected 
Fir;. :4. — Coast bHweou cwte is morc Uncertain, may be as the most appropriate landing-place for a. print'css of 

takcn as corroboration of the Sicily, on her way to tlie Court of France. 'J’hc iniport- 

1318. ’ western approach to tlie port ance and prosperity oi the port increa.sed during the 

of St. Gilles. .succeeding half -century or more, but, once further 

TI)e later liistory^if these maps, so far as it afft‘( ts this subsident'e of the land laul ceased, tJie alluvial deposits 

region, may be briefly summt^d uj). 'Ihe \'esconte map ol the river began to advance into the flooded lands until 

. is the last which gi\’es an air of reality to the western St. Gilles, instead of being a port on an inlet of the sea, 

channel, and it is jjrobable that in ('onlemporary maps, became a town on the banks of a small river, and at the 

by other makers, the re])re.sentation liacl already same time the rivers Vistre, and Vidourle, entering the 

assumed the ('(uiventyaial form, seen in the Duleertmap inlet near its western end, built up a barrier across it. 

of 1339, and rej)eated tlirongliout the series of later The.so two causes, rombined, made access from X\h) sea 

maps. At the, .same time, there is a great advance in to St. Gilles increasingly difficult until, by the end of the 

the representation of the sea face, which maintained twelfth century, its life as a sei^:)ort luid come to an end. 

a remarkable correctness until about the middle of the Since then, tlie remains of thi$'ald inlet were gradually 

fifteenth century ; after that, a change of conditions, filled u]) by .silt deposited from the flood-waters of the 

by deterioration of tlie channels of acce.ss to Arles rivers, and the |)rocess would still be going on. if these 

and Aiguesmorles, and by the increa.se in si/e of the rivers had not at last been completely hemmed in by 

merchant shijis, led to this roast being avoided by tlie 1 flood-proof embankments, 
mariners who used these charts, and a steady deteriora- 1 ( 7 > be (ontinued,) ‘ 

The Centenary of the Railway. 

by Engr.-Capt. Ed(;ar C. Smith, O.lhE., R..V. 

'"T'^IIE celebration of the centenary of the opening of .should be paid, 'bracks ot wood and wheels of iron 
A the Stockton and Darlington Railway is an had been in use fur many years. In i8oi William 
occasion of world-wide intere.st, for from that pioneer Jessop had built the fir.st authonlsed public line, the 
line liawS sprung the vast network of railways which Surrey Railway. Tt was probably Je.sso]) wdio gave tfe 
stretches to the uttermost parts of the earth. It was our gauge of 4 ft. 8^ in. By 1820 railways were 
^ the first of British public steam railways, and just as becoming common, and no fewer than twenty were 
the Romans were the great builders of roads, so our .sanctioned in that year alone. These were worked by 
race became the great builders of railways. Even as horses. In the eighteenth ('entury, Gugnot, Murdock, 
British ships navigate every sea, .so railways designed by and Trevithick had all built steam-carriages; and in 
British engineers traverse every continent. The modern 1804 Trevithick set a locomotive to wxrk on an iron 
textile industry and the steel industry both had their track in Whales. In this engine lie used the exhaust 
birth in our isles, but it is probable our three greatest steam as a blast. Two or three years later Trevithick 
contributions to material progress wx^re the steam- liad one of his engines running round a track where 
engine, the steam-ship, and the locomotive. Watt and Euston Square now stands. Blenkin.sop’s engines with 
Stephemson, like Shake.speare, Newton, and Faraday, <'ogged wheels date irom 1812, and about the same 
have been eulogised beyond measure, but we are time Foster and Hackworth assisted Hedley to construct 
perhaps even now too near the revolutions they set in Puffing Billy and Wylafu Dilly, the tw'o oldt\st loco- 
motion to realise their full significance in the history motives now extant. Stephen.son’s first Killingworth 
of mankind. engine Blucher was built in 1814, Iris second in 1815, 

The Stockton and Darlington Railway w^as opened on and eight years later, with assistance from Pease, 
September 27, 1825, wEen George Stephenson drove his i<ichardson, and Longridge, he opened his engine 
famous engine Locomotion from Darlington to Stockton factory at Newcastle, where Locomotion was built, 
with a tram of miscellaneous vehicles and trucks filled Originally projected by Edward Pease as a mineral 
with goods and passengers. That great experiment line fpr bringing coals from near Bishop Auckland to 
must always be associated with the name of Stephenson, the sea, the plans for the Stockton and Darlington 
whpy hp^gyer^ was but the outstanding representative Railway were passed in 1821, and two years later, 
of the' pidgem of the steam railway to^whom tribute largely through Stephenson, powers were obtained for 
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carrying passengers and for using locomotives, the 
general idea being to use locomotives on the level and 
stationai^ winding engines for the inclines. At first 
Locomotion was the only locomotive, but it was soon 
followed by other engines afterwards named Hope, 
Black Diamond^ Diligence^ and Royal George, for it was 
found that “ an intercourse and trade seemed to grow out 
of nothing.’’ Stephenson by now was also engineer to 
the vastly more important railway, the Liverpool and 
Manchester, and just as he had prevailed upon Edward 
Pease to use the locomotive for the Durham line, so he 
converted the proprietors of the Lancashire line to his 
ideas. When the line was nearing completion a prize 
of 500/. was offered for a locomotive fulfilling certain 
conditions, and the remarkable success of the Rocket 
at the historic Rainhill trials held in October 1829 
sounded the knell of both horse railway and stationary- 
engine railway. A year later the Liverpool and Man- 
chester Railway was formally opened by a procession 
of eight locomotives, headed by the Northumbrian, 
driven by Stephenson, and with that event the era of 
the steam railway set in. 

Railway progress since those early days has been 
due to two great schools of engineers : the mechanical 
engineers devoted to the design and construction of 
rolling stock, and the constructional engineers re- 
sponsible for the track. To the former belong both 
George and Robert Stephenson, Hack worth, Bury, 
Crampton, Gooch, Fairlie,Ramsbottom, Baldwin, Webb, 
Belpaire, Borsig, de Glehn, Mallet, Pitkin, and Vauclain, 
whose names have been household words. Between 
the Rocket, weighing with her tender yj tons, and the 
giant Virginia, built by the American Locomotive Co., 
weighing 450 tons, lies the work of a great army. With 
her fire-box surrounded with water spaces, her copper 
tubes and her direct drive, the Rocket, compared with 
anything w'hjch had gone before, was as a racehorse to 
a dray horse. It was in the Planet, however, that the 
cylinders w’ere placed under the smoke-box with the 
driving w'heels aft as we have them to-day. 
f In the history of the locomotive it is impossible to 
say too much for Howe’s invention of the link gear, 
wliich gave the driver a simple means of reversing, and 
also of regulating the cut-off in the cylinder. The link 
gears of Walschaerts, Gooch, Allan, and Joy were all 
later than Howe’s invention, which was made in 1842. 
Other landmarks in the history of the locomotive arc 
the brilliant invention of the injector by Giffard, the 
introduction of his ingenious water trough by Rams- 
bottom, the use of compounding by Mallet and Webb, 
and the introduction of superheating, notably by 
Schmidt. But in truth every part of the engine and 
boiler, tubes, valves, gauges, cylinders, pistons, springs, 
beatings, axles, and cranks, have been the subjects of 
close investigation and continual improvement. In the 
development of rolling stock, special mention should be 
made of the invdhtion in 1869 of the Westinghouse 
bralfe, while we are also indebted to the United States 
for the Pullman carriage and the Swift refrigerator car. 
Scientific research lias long been the handmaid of locor 
motive engineers, and it is worth recalling that August 
Wohler’s epoch-making work on materials began with 
the study of axles. , r 

Just as Stephen.son was^the first to build an iron. 
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railway bridge, so he was the first to lay a line across 
a bog and to drive one through a hill. There can be no 
denying him the title of the father of the railway.’^ 
After the Liverpool and Manchester line came the 
London to Birmingham, then the Grand Junction con- > 
tinuing this line to Liverpool, and the South Western, 
South Eastern, and EastemXounties Railways. With 
these and other railways at home and abroad are 
associated the nam^ of Robert Stephenson, Locke, 
Brunei, Berkley, Errington, Vignoles, Bell, Hawkshaw, 
and Brassey. On some ofuthc lines were works of great 
magnitude. Of the early bridges the most remarkable 
was the Britannia Bridge over the Menai Straits. Its 
originality, its great length, its height, and the audacity 
and skill displayed in raising the immense spans to the 
top of the towers created as much interest in the public 
mind as the building of the Great Eastern in the next 
decade. Robert Stephenson and Fairbairn were the ' 
engineers of the bridge, and for Fairbairn, Hodgkinson 
carried out his important inquiries on the strength of , 
iron structures. The Britannia Bridge w^as opened in 
1850. Five years later a railway bridge w^as thrown^ 
across Niagara by Roebling, and the year 1859 saw the 
opening of the Victoria Bridge over the St. Lawrence, 
of Loh.se’s bridge arros.s the Rhine at Cologne, and of 
BruneFs bridge over the Tamar. These bridges, of 
course, were all built of iron, but with the steel age 
came even more remarkable structures, such as the 
Forth Bridge, containing sufficient steel to build two 
battleships, and the Victoria Bridge over the Zambezi 
River, high enough to overleap St. Paul’s. 

Less spectacular than bridge-building, but of equal 
importance in the development of railways, 1ms been 
the art of tunnelling. The first railway tunnel was that 
on the Canterbury and Whitstable line. The elder 
Brunei’s Thames tunnel, begun in 1824, was not a rail- 
way tunnel, but it led to the invention of the shield, 
which, improved by Grcathead, has been used for all our 
tube railways. But the romance of tunnelling centres, 
around tlie Alps. First came the Mont Cenis Tunnel, 
then the St. Gothard, then the Arlberg, the Simplon, 
and the Ldtschberg. These have a combined length of 
46 miles. It was in the Mont Cenis Tunnel, begun in ,, 
1857 and finished in 1871, that Graddoni and Som- 
meiller, through Colladon the physicist, first used com- 
pressed air, and it was reading of their work which gave 
Westinghouse the inspiration for his brake. To the 
lay mind there is nothing more marvellous than the 
boring of long tunnels from the opposite sides of a 
massive mountain range, and making tliem meet within 
a few inches. The total discrepancy in the alignment 
of the Simplon Tunnel, 12 miles long, was only 3! 
inches. Tunnelling, like all railway work, may be said, / 
m the words of Emerson, to be girt about with a,: 
zodiac of sciences, the contributions of men who haye 
perished to add their point of light to our sky.’* If 
men had not followed the motion of the stars, pored 
over the mystery of light, or studied fossil forms, the':,, 
Alps would still have remained as great a barrier 
the traveller as they were to the armies of Hannibal,, j; 
and in commemorating the centenary of the railway wjft , 
do homage alike to those who have enlarged the ' 
boundaries of knowledge and to those who have ag-.n 
plied that knovidedge to endf ■ " 
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Current Topics and Events. 


The Committee which is to be charged with the 
responsij^ility of advising the British Government on 
Empire problems involving scientific investigation is 
to be called the Committee of Civil Research. A 
Treasury Minute issued on June 24 stated that it 
will be a Standing Committee reporting to the 
' Cabinet, analogous in principle to the Committee of 
Imperial Defence. " The prcsid?nt of the Committee 
will be the Prime Minister, ^nd the regular chairman, 
in the absence of the Prime Minister, will be a minister 
nominated by him for the purpose ; the membership 
of the Committee will, as in the case of the Committee 
of Imperial Defence, consist of such persons as are 
summoned by the Prime Minister, or tlic chairman 
on his behalf. The Committee will be an advisory 
body and will have no administrative or executive 
functions. It will be charged with the duty of 
giving connected forethought from a central stand- 
point to the development of economic, scientific, and 
statistical research in relation to civil policy and 
administration, and it will define new areas in which 
iiKjuiry would be valuable." We must confess that 
this announcement altogellier destroys the high hopes 
raised by tJic statement made by Lord P»alfonr in 
the House of Lords on iVbiy 20. It cannot be too 
strongly urged that the analogy between tli<‘ Research 
aTid .Defence Committee has l)<;en carried too far. 
The expert is in the ascendanev at the Admiralty, 
the War Office, and the Air Ministry. He lias con- 
siderable weight given to his opinions, and ministers 
are not infrequently forced to bow to his judgment 
on mutters of defence. But in matters relating to 
scientific research in connc.xion with State depart- 
ments, this is not the case. The permanent ad- 
ministrative officers in charge of dc^partments are 
those to whom reference is made, and they ileterminc 


on research, he stated that the electrical in- 
dustry to-day is spending a (piarter of a million 
a year on research — an impressive figure for this 
countr^'^ — but there is one company in the l‘nit<xl 
States of America that is now’^ spending q, 000, 000 
dollars a year and has 3000 trained workers in Its 
research laboratories, and is going to .increase that 
number to 5000, and there is no doubt that vic tory 
in the long run will go to tlie nation which can harness 
most efficiently ami more securely science to its 
industry.’" He also rt'ferred to Government ex- 
penditure through the Department of Scientific and 
Industrial Research, and to the twenty-four industrial 
research associations now in being, in order to "show 
how I regard it as vitally important to link up 
science until our industries to-day and to say tliat 
the Government will alwaxs consider in what way 
they can best help in the attainment of this great 
object." 

Thk prolilem of low temperature carbonisation of 
coal rei:eivcd special mention in Mr. Baldwin’s 
speech. 'I'he presc'nt position, according to Mr. 
Baldwin, is that " research lias been going on at Ihe 
Government station and by various processes in 
private hands, several of which hav'c reached re 
markalile results so tar as the laboratory is concerned 
The time has not come yet when a eommere.ial 
process lias b(‘on successfully devised.” He stated 
that he is convmet'd that ” what has been provtul 
successful in the laboratory will be proved successlnl 
commercially. ... If the results of th6 new eexperi- 
ments at Hast Greenwich justify it, the Government 
will certainly consider the tpieslion whether they 
might not erect a plant upon a commercial scale to 
help in the development of this .scheme.” 


whose and what advice is to be followed. Until more 
information is forthcoming regarding the new (k>ni- 
inittee, we hesitate to pass final judgment upon it. 
For the moment, however, it ajipears to us that the 
administrator has triumphed not only at the expen.se of 
the scientific worker, but also at that of the Empire 
as a whole. 


In the course of his reply in the Hou.se of Commons 
on June 20 to a motion of censure on the Government 
for its handling of the problem of industrial depression 


unemployment in Great Britain, the Prime 
nstet,>' Mr. Baldwin, made .some notewwthy 


remarks on the relation of scientific research to 
, industry, '‘No one,” he said, “will assert that 
British industry can be saved by science alone, but 
, • . 4 until scientific methods and scientific men can 
! tak^ their place in industry, and an equal place 
with the administrator and the financier, British 
wiU neyer be strong enough or resilient enough 
v i ‘ to m the sudden and unexpected changes 
Vwldc^h always arise in international trade,” 

:BSLldwm thinks that^ ” the present situation in 
ihflustr3^/;will cause our people more anrf more to 
turn theif minds to what scientific research and scien** 


1^0 xna^aijg^em^nt can do/'. Speaking of expenditur«i 


The third triennial conference cjf the International 
Astronomical Union is to be lit*ld at Cambridge durj^g 
the week July 14-22 under the presidency of Prof. 
W. W. Campbell, formerly director of the Lick 
Observatory, and now president of the University of 
California. The meetings will commence with an 
inaugural ceremony at the Senate House of the 
University, when it is hoped that the Earl of Balfour, 
Chancellor of the University, will welcome the epn- 
ference. The work of the Union is necessarily largely 
done at the meetings of its many committees, but the 
(ieneral Assembly will meet on four mornings for 
general business and for the ratification or modifica- 
tion of the reports of the committees. Among 
visitors from abroad who are expected to be present 
at the Conference we may mention Prof. Baillaud, 
M. le Comte de la Baume Pluvin^l, Prof. Bigourdan, 
and General Ferric from France ; Miss Cannon, Prof. 
E. W. Brown, Prof. S. A. Mitchell, Capt, Pollook, Dr* 
St, John, Prof. Schlesinger, Prof. Shapley, and Dr. 
van Maanen from the United States ; Prof. Cerulli 
and Prof. Abotti frond Italy ; Prof. W. de Sitter, Prof. 
HtsHssprung, :^of. Kijland, Prof, van Rhijn, and 
Pro!, .^eeman /frpm fiolland ; Prof. Chant, Dr. 
HenrotAu* Prof* J. C. McLennan and Dr. T. S. 
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Plaskctt from Canada; with Dr. H. Spencer Jones 
and Senator A. W. KolDerts from South Africa ; Dr. 
Comas Sola and Prof. Herrero from Spain ; Prof. 
Nagaoka from Japan ; Prof. Zeipel and Dr. Lund- 
mark from Sweden ; Prof. Stroobant from Belgium ; 
Prof. Vohtc from Java, and Prof. Wolfer from 
Switzerland. The tale is far from complete, but it is 
" clear that Prof. Fowler, the secretary of the Union, 
may look forward conlidenlly to a successful gathering 
and to much useful work being done. 

Wii have received from Prof. E. H. L. Schwarz, of 
Khodcs lhii\'ersity College, Crahamstown, a letter 
claiming the recent age of the Taungs skull, on the 
ground that the change in geographical conditions at 
the locality may be of modern date, in accordance 
with his view' that the climate of South Afnca has 
undergone a great desiccation in Ihe course of the 
past centurv^ He therefore considers that forests 
suitable for great apes may have survived near 
Taungs until recently. Prof. Schwarz adds : “ The 
Taungs skull was associated with a large number of 
brain casts of young baboons. Mr. V. FitzSimons 
informs me that the cave-dwellers of the Zitzikainma 
used to eat young baboons ; the rock shelters are full 
of bones, but the skulls are all intact, showing that 
the men did not fancy eating the brains. It is 
probable, therefore, that the young Australopithecus, 
whose remciins have been preserved to us, had been 
caught as prey by a man of the period. What nature 
of a man was he? When the l)one breccia of Broken 
Hill, Khodesia, was first discovered, some very dis- 
tinctive stone implements were found in it ; it was 
only long afterwards that the skull of Rhodesian man 
was found in the same deposit. The artefacts are 
made of clear vein quartz, and arc of quite a different 
type from all other South African ones. I had previ- 
ously obtained them from the Great Brak River, 
Mossel Bay, while we have? almost identical ones in 
the Albany Museum, from the Bezuideiihouts River, 
Jdnannesburg. The Rhodc.sian race was, therefore, 
widely distributed throughout South Africa, so the 
man who snared the young Australopithecus probably 
belonged to it.’' 

A SCHEME for a very large transmission network 
for electric power in the eastern part of the United 
States will probably come into operation in the 
immediate future. It will link together Washington, 
Baltimore, Philadelphia, New York and Boston with 
two of the principal coal-fields in America and with 
a hydro-electric station obtaining power from the St. 
Lawrence Rapids. Many small water power plants 
in the mountains of New York State will also be 
linked with the netw^ork. As the St. Lawrence 
Rapids are about 300 miles aw'ay from the centre of 
distribution, it is proposed to use the very high 
pressure of 300,000 volts. As 220,000 volts are 
already used in California, the American engineers Uo 
not anticipate any difficulty. To diminish the in- 
ductance of the transmission lines and td prevent 
brush discharges, several alumimum conductors in 
parallel wdll be used instead of one copper conductor. 
The very large steam plants in New York^ Pfiil-'^ 
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adelphia, and Boston, all of which obtain theii coal 
by water transport, will supplement the steam power 
plants in the mine fields and the hydro-electric plants, 
imekily abundant feed water is obtainable cear the 
mine fields. The hydro-olectric plants will run at 
full load continuously, the steam plants only being 
used when the demand exceeds the capacity of all 
the hydro-electric plants. All manner of labour- 
saving devices and^ apparatus for increasing the 
efficiency can be employed in very large powder 
stations. It is estimated that when this scheme is 
put into operation, it will save millions of tons of 
coal per annum, as well as greatly increase the total 
power available. 

On June 25 the Johnston - Lavis Geophysical 
Collection, bequeathed to University College, London, 
under the will of the late Dr. Henry Johnston-Lavis, 
formerly professor of vulcanology in the University 
of Naples, was formally thrown open to the public by 
Sir Henry Miers. The collection contains a complete 
and unique senes of specimens, maps, books, lantern- 
and microscope-slides illustrative of South American 
vulcanology since historic times, as well as collections 
of rocks and minerals from other parts of the world. 
The collection of Vesuvian minerals, in particular, is 
probably the finest in the world, and contains most 
of the species listed by Zambonini in his “ Mineralogia 
Vesuviana.” Of particular importance are the large 
number of specimens of the rare minerals aplithitalite, 
noccrite, and chlormanganokalitc, the latter mineral 
being discovered by Dr. Jolmston-T.avis himself in 
the eruption of looo, and afterwards described by 
him and L. J. Spencer. The crystals of aplithitalite 
and idocrase described by France an? also in the 
collection. There is, in addition to the Vesuvian and 
other minerals, a small but very fine collection of ores 
from the lead-zinc mines of Laurium, Greece, the 
smithsoniles, aragonites, and aurichalcites deserving 
special mention. There is a large hanging geological 
map of Vesuvius, prt?parcd by Dr. Johnston-Lavis^ 
showing the distribution of all the lavas since historic 
times; and a large collection of guasclies, coloured 
prints, engravings, etc., of past eruptions, and a 
unique library of vulcanological literature dating 
from 1508. The collection, which is temporarily , 
housed on the two upper floors at 134 Gower Street, 
is available to the public for purposes ol inspection 
or research on application to the office at University 
College, Gower Street, London, W.C.i. 

The American Ambassador, Mr, Alanson B. 
Houghton, unveiled a tablet in the library of the 
Royal Aeronautical Society on J nne 29 to the memory : 
of the British and Americans who lost their lives ih 
the wreck of the R. 38 on August 24, 1921. It. , 
will be recalled that the airship was built originally j 
for the British Navy, but, on the decision being taken ' 
to abandon experimenting with airships, was «ol|J 4 
to the United States, It was undertaking a Sight' ! 
carrying a mixed crew of Royal Air Force and United 
States NaVy inen together ^ith some of the scientific 
staff of the National Physical Laboratory; when it 
broke its back and came dowti in th^; Humbetf 
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only four of the crew being saved. Prof. L. Bairstow, 
in thanking the American Ambassador for performing 
the unveiling ceremony, stated that the failure of 
R38 was a great misfortune to airship development. 
In his opinion, the airship would bring many achieve- 
ments, which at present would be regarded as re- 
markable, within human range ; for example, 24 
hours from the limits of civilisation to the North 
J*ole or 100 hours from London to India. He also 
referred to the development of Aclhods of handling 
airships, and in conclusion s\^ted tliat, as representing 
British scientific aeronautics, he hoped that progress 
would be based on knowledge — that is, research — 
as part of the tribute which the nations owed to 
those who had gone before. 

Sir Gkokgh A. Wills, Bart., who with his brotlicr 
the late Mr. H. H. Wills provided means for the 
erection of tlic new Ihiivcrsity bnildiiigs recently 
opened in Bristol “by His IVlajesty the King, has 
promised a sum of 75,000/. for the extension of the 
Museum and Art Gallery buildings erected in i<>o4 by 
his cousin the late Lord Wintorstoke. By this gift 
the exhibition space of the Museum and Art Gallery 
will be more than tloubled, and a much needed 
opportunity provided of relieving the congestion in 
all departments which has become very niarkt*d 
during the last few years. The new buildings will be 
a backward extension of the present Art Gallery and 
Museum buildings and adjoining the new building of 
the ITnivcrsity, with which they will be in com- 
munication. The site area is about 18O0 sijuare 
^*ards and will allow of the provision of store buildings 
and staff rooms. 11 is hoped the work will be com- 
fpleted in two years. 

Fur'j'hhr details of his Arctic flight are given by 
ipapt. K, Amundsen in his full story published in the 
Times on June 23. The position where he descended 
In order to take observations, and from which he afler- 
vards returned, is now given as lat. 87" 43' 2^ N., long. 
Ilo'^ 19' 5'' W. While searching for a landing-place 
lamong the Hoes, Capt. Amundsen had been a little 
[^farther north. The two machines descended at some 

f Uittle distance apart. One was abandoned, the crew 
falling back with .some difficulty on the other aero- 
, plane, which was freed from the grip of the ice after 
;iong efforts. The chief difficulty tlien to be faced 
was the provision of a level run for starting. The 
rapid drift and continual screwing of the pack for 
a time destroyed all attempts. At length a track 
1800 feet long and 36 feet wide was completed, and 
sby reducing the load to 4180 lb. the explorers con- 
trived to get a start. Then all went well until in 
i close proximity to Spitsbergen they w'ere forced to 
make a brief halt on the surface of a rough .sea before 
jjeachihg Korth Cape safely. Capt. Amundsen’s full 
litccount of his journey reveals no scientific results 
’ 9I importance, and none was anticipated. 

A " On Friday, June 26, a meeting was held at Dor- 
; che?st^r House,, Park Lane, by the kind invitation of 
Sir George l^nd Lady Holford, when Dr. G. Claridge 
Bruce was presented with* a book j)late, the gift of 
250 friends . and members of the Botanical and 
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Exchange Club. The presentation was made by 
Viscount Grey of Fallodon, who referred in his brief 
address to Dr. Druce’s great botanical knowledge, 
and dwelt on the kindness which ho has shown in 
putting that knowledge freely at the disposal of 
others, and his power of inspiring interest while 
imparting it. Dr. Druce replied, and expressed his 
thanks for the gift, and his pleasure that it should 
liave been given by fvord Grey, whose love of Nature 
is so well kiumn. He spoke of the wmk of tlie 
Botanical and Exchange Club, and referred also to 
the discoveries which hav^e been made by the imunbers 
in recent years aiul to the measures which are being 
taken to prevent the extermination of rare British 
plants. Dr. Scott then moved a vote of thanks to 
Sir Cieorge and T.ady Holford for allowing tlie 
meeting to be held in their beautiful house. About 
eighty of the subscribers were present at the meeting. 

It w'as interesting to not(‘ at the close of the War 
that the Constantinople Museum, thanks in great 
measure to its Director, Halil Bey, show'ed l(?ss sign 
of disintegration than many other departments of 
public life. Nor was it long liefore its archaiological 
activities were resumed, and useful work, if not on a 
very extended scale, was done, 'bhe Constantinople 
correspondent of the Times in the issue ot June* 25 
describes excavations now being carried on by the 
authorities at Kadikeuy-“-the ancient Chalcedon. The 
foundations of a building about 90 feel long and built 
of big blocks, many roughly cut, have been brought 
to light. A fragment of stone containing a cross and 
surrounded by moulding suggests that the building 
probably was Christian, and may have been the 
famous church of St. Eupheniia in which the Great 
Council was held in the year 451. Other signs of an 
active interest in archarology among the Turks are to 
be noted, especially the excavation of tumuli in 
Angora, the institution of a new branch of the Museum 
for Assyrian and Hittite monuments, and a new 
museum for objects of 'I'urkish culture, as well as tht 
projected formation of an ethnographical museum 
under Halil Bey and Jelal E.ssad. 

Sir Kona 1,1) Ross will open the new building of 
the British Mosquito Control Institute at Hayling 
Island, Hants, on Monday, August 31, when a parly 
of members of the Section of Zoology of llie liritish 
Association, which will then be in session at South- 
ampton, will visit the Institute. The building lias 
been designed to carry on work relating to the study 
and control of British mosquitoes, which was begun 
at Hayling Island in 1920 by Mr. J. E. Marshall and a 
local committee, and has resullocl practically in 
ridding the Island of wdiat was once an intolerable 
nuisance. The chief oliender was^foiind to be the 
salt-water mosquito Ochleroiatus detritus^ which 
breeds in intertidal areas and is common at nmn}^ 
seaside watering-places. Before any anti-mosquito 
measures can be carried out successfully, it is necessary 
to identify the chief species prevailing in a district, 
and a$i the work at Hayling has become known 
numerous specimens have been sent there for identifica- 
tion and for advice as to the be.st methods of dealing 
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witii tJiein. It seemed desirable, therefore, to provide 
a special building to deal with what has grown from 
a local to a national organisation, and this building, 
which will contain a demonstration museum, labora- 
tory, {Irawing-office, photographic room, and other 
lacilities for instruction and reseaich on , British 
mosquitoes and anli-mosquilo measures, will shortly 
be completed. Among tljc distinguished entomo- 
logists and other naturalists wlio have consented to 
serve as members of the Council of the Institute arc 
Major K. Austen, Dr. Andrew Balfour, Sir James 
Crichton-Browne, C ol. S. 1\ James, Broi. H. Maxwell- 
Ixfroy, Dr G. A. K. Marshall. IVof. E. B. Poulton, 
Sir Arthur Shiph'y, and Sir William Simpson. 

In pursuance of the policv already announced, by 
which the functions of scientific research and technical 
development, which were fonnerly combined in one 
directorate, have been divuhxl between two director- 
ates, both under the supervision of the Air Member 
for Supply and Research, Sir Samuel lloarc, Secretary 
of State lor Air, has appointed Mr. H. K Wimpens 
to be Director of Scientific Research, and Mr. D. H. 
Bye to be Dojiuty Director of Scientific Research 
under tlie Air ]^lmistr}^ Mr. Wimperis has been 
acting provisionally for some tune as Director of 
Scientific Research, lie received lus cngineenug 
training at the Imperial College of Science, I^ondoii, 
and at Cambridge. After several y eais wuth important 
engineering organisations he joined the (‘tigmecniig 
stall of the Crown Agents for the ('olomes, and on the 
outbreak of war began his intimate association with 
aeronautics, uudert.ikiug experimental work both for 
the Royal Naval Air Service and the Royal E'lying 
Cor])s, particularly wdth regard to navigational and 
armament devices. He became, on its inception m 
10^5, head of the Roybal Naval Air Service, now'^ the 
Air ]Mmi.stry, I.aboratory at the Imperial College of 
Science and has held that position continuously since. 
He is the author of several w^orks dealing with the 
Kiteriial combustion (sigine and air navigation and of 
a number of .scientific and tcclmical papers. Mr. Bye 
is a fellow of Trinity College, ('ambridge, and is at 
present lecturer in engineering at the College. He 
was trained at C'ambridge, afterwrards becoming chief 


land along the coast Iwelve deaths have been 
reported Shocks were alsp felt m Butte, Anaconda, 
Great Falls and Billings 

In connexion with the 250th anniversary of the 
founding of the Royal Observatory, Greenwich, 
and to meet the delegates to the International 
Astronomical Union, the Royal Society is holding a 
conversazione on Ihursday, julv 23 at 9 o’clock 

Prof Bohust a Braunj r. Director of the -- 
( heniical Institute of the Chailes University of 
Prague has been elected an honorary member of the 
Russian idiysico Chemical Socitty, Leningrad 

CoMMi MoRAiioN Day at I iviugstonc College, 
fey ton was held on June jo Ihcre was a good 
gathering of old students and others under the 
chiirmauship of Dr Andrew Balfour, who deluered 
an additss Dr Jom fa\b, the J’nncipal, levicwed 
the work of the College during the past year and 
apptahd for further funds Soo/ being needed to 
close the 1m ITU lal a cai without deficit 

\ PAKi \ will leave London on July 31 for a holiday, 
lasting fifteen da\s and tor held work m geography, 
g(olog\ botmy and legion. d survey m the Vale of 
Chimonix and on Iht slopes of Mont Blanc fins 
an 1 IS cl issic ground 1 lu members of the party 
w til go over some of the ground covered by the pioneer 
workers 11 B de Saiissuie Forbts i^ndall Vallot, 
and Ruskin and illtmpt to (onlmue their mvcsti- 
g it 10ns Pirticiilars of tlu arrangements nny be 

obtained by sending a stimpfd addressed envelope 
to Mr Vakniine Davis Clushiit Fi immg ColUge,>t 
Cl ewe 

Mr P ^Jorilv IIokdi r Ins btin appointed 
arehiftcl for tlu ptmiiiicnt buddings ot tlu 1 ondoji 
School ol H\gient ancl Iropicil Mcdicme to be 
elected on the site adjoining K( ppcl Stmt (jOwci 
S tred and Milct Street iie n the Hntish Museum 
It will be remit mbeied that the funds for the trection 
of the new budding are being piovided by the liuslees 
of the Rockifelltr 1 oimdalion who olltrtd the 
Btitish (government the miimfieenl gift oi nearly 
half a million stciling for sitt budding and eepnp- 
ment 


assistant to Prof. Jenkin, who was in charge of Tht Jerusalem correspondent of the Times states 
engineering studies at the University of Oxford. Dur- m a dispatch which appears in the issue of Junp 19 

ing the War he joined the Royal Flying Corps, and was that Mr 1 urville Petre, in the course of excavations 

posted for duty as an experimental officer ; later by students of the British School of Archaioiogy, has 

he served at the Air Ministry, acting as scienUfic discovered the front part of a human skull of Neander- 

assistant to Colonel H. T. Tizard, Deputy-Controller thal type m a tave near Tabzha, to the north of 

of the Technical Department. Since then he has been Tiberias It is said to show the marked character- 

working at Cambridge, and has carried out research j^tics of the type in the highly developed supra- 

work in relation to aero engines. orbital ridges, the receding forehead, and the thick- 

A SEVERE earthquake is reported to have occurred of the bone The cave m which it wa3 found is ^ 

on June 27 on the coast of California. Santa Barbara helow well-defined histoitcal levels and cont^ns# 
seems to have been most affected, and according to ^nder a layer of fallen roof stones, a spe fe^ couch of 
an account by the New York correspondent of the Moustenan implements. 

Times f the main street has been broken up and' W^ting from Finsbury Technical College, Loudon, 


many of the buildings of the city destroyed. The, E C 2 , Mr H. M, AtkinsOn mforme MS that whtje 
High School, the Ckmnty Hospital and the Arlington cycling 'on June from Norwich to Camturidge, he 
Hotel are referred to in particular as badly damaged.^ counted, tuore than dead birdp on the road/ 
A seismic wave is stated t<> have flpoded lpw-!^g' inclndiini wten^^ sparrqifi^^ dfiches ^ 

N<V 2905» T-IOJ , 
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(?) hawk, together with several small rodents. Mr. 
Atkinson noted that birds rose and flew across the 
road at his approach but were able easily to avoid the 
bicycle. * Apparently they are not so successful in 
avoiding motor-cars. Mr. Atkinson suggests that 
head-lights at night, or the polished, tarred road- 
surface itself during the day time, may have proved 
the attraction bringing the animals to the road, where 
they readily fall victims to fast tPaftic. 

The course of lectures delivered by Mr. W. A. F. 
Balfour-Browne to a juvenile audience at the J^oyal 
.Institution last Christmas is to be published by the 
Cambridge University Press under the title of “ Con- 
cerning the Habits of Insects.*’ The same house will 
also issue Sir J. J. Thomson’s luson Memorial Lecture 
on ” The Structure of Light.” It is expected to be 
ready in July. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : -A lecturer 
in the department of civil engineering, architecture, 
and building in the Bradford Technical College— The 
Principal (July 8). An assistant pathologist to the 
Jessop Hospital for Women and the Children’s Hos- 
pital, Sheffield, and demonstrator of pathology in 
Sheffield University-— The Registrar of the University 
(July 1 1). A senior research assistant at the Building 
|,, Research Station of the Department of Scientific and 
Industrial Research — The Secretary, i6 Old Queen 
Street, S.W . i ( J uly 20) . Two probationer naturalists 

(one witlj* special qualifications in mathematics and a 
; knowledge of biometry and statistics, and one with 


natural history qualifications, preferably with sub- 
sidiary physiology) under the Fishery Board for Scot- 
land — The Fishery Board for Scotland, Edinburgh 
{J^dy3i). Temporary assistant chemists in the 
government Laboratory — The Govenimont Chemist, 
Clement’s Inn Passage, W.C.2 (July 31). The pro- 
fessorship of anatomy in University College, Dundee - - 
The Secretary and Registrar, University, St. Andrews 
(August 1 ). The William Prescott chair of the care of 
animals - -causation and prevention of disease —in the 
University of Liverpool — The Rcgisti^ar (September 
15). A lecturer on tropical hygiene at the London 
School of Hygiene and Tropical Medicine — ^The Secre- 
tary, 23 Endsleigh Gardens, N.W.i. Head of the 
commerce department of the Portsmouth Municipal 
College -The Secretary, Offices for Higher Education, 
Municipal College, Portsmouth. A physical laboratory 
steward at the Woolwich Polytechnic — The Principal. 
A woman teacher of physiology at the Chelsea Poly- 
technic — The Secrettiry, Clielsca Polytechnic, S.W. 3. 
A technical assistant at the Royal Aircraft Establish- 
ment, South Farnborough, Hants, for work in con- 
nexion with photography, with special application to 
aerial photography — The Superintendent (quoting 
A. 76). A junior technical assistant at the Royal 
Aircraft Establishment, South Farnborough, Hants, 
for experimental work in aerodynamics — The Super- 
intendent (quoting A. 75). A junior technical assist- 
ant at the Royal Aircraft Establishment, South 
Farnborough, Hants, for general physical work in 
connexion with instruments— The Superintendent 
(quoting A. 66). 


Our Astroaomicai Column. 


Nova Pk ioris -A letter from Mi H E. Wood 
of Johannesburg, contains the interesting annouuce- 
ttient that the Nova Inis been identified with a star 
of magnitude ii-o, on the (.P.D. photographic 
scale, which appeals on photographs taken with 
the Fianklin-Adams Stai ( aniora on March 17, 1914, 
'^larch 18, 1914, February 10, 1921 

Its brightness before the outburst is slightl> less 
Hhan that of Nova Aquilrr 1918, and considerably 
floss than that of T (\)ron»i\ 

^ The position for 1925*0 is R A, 6^ 34m 57B 2, 
S. Decl. 62"" 34" 33"* ; annual precession i o®*528i 
S. 3'’'‘02. Dr. H. Spencer Jones stated at tlie meeting 
of the British Astronomical Association on June 24, 
tliat the Cape photographs of the spectrum indicated 
the usual bright band.s, but they showed less shift 
than was the case with most Novae. The bands were 
less conspicuous 10 days after discovery, although 
the magnitude had risen from 2*4 to 2*0. 

Comets, — Several observations of Tempel's comet 
iiave been obtained. Its magnitude is about ii ; 
^ it approaches both earth and sun during July 
it will steadily brighten, but this is oflset by its 
southward motion. 

The following ephemeris for o*» is by M. Ebell 

{BJ2, 24) : 
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The comet is due south about 23**. It is near 
2 Aquilae on July 9. This comet ha.s the third 
shortest period of any known cornet. Biicke and 
Sldellerup (1922 1) conic at the head of the list. # 
Mr. J. Larink has deduced a new orbit of Schorr’s 
Comet (1918 ITT). 

T -it)i8 Sept. 28*603 G.M.T. 

W:-t:278'’ 38' 47^ 

12 .118 0 3^ 

j ' 5 .tS '-i 

<f) = 2H 5 1 

Period, 6*7071 years. 

Mr. Larink finds 1925 May 27*90 G.M.T. (new) 
for the recent perihelion and gives the foliowring 
search ephemeris : 




R.A. 

N. Ded. 

log f. 

Jog A. 

July 17. 

5^ 

12» .^8' 

19° 38' 

0*274 

0*418 

21. 

5 

22 54 

19 51 • 

0*276 

o*4i() 

25. 

5 

33 0 

20 I 

0*278 

0*413 

29. 

0 

5 

42 54 

20 9 

0*280 

0*411 


The comet was observed in 1918 more than three 
months after perihelion, so its detection this year is 
not hopeless, though the conditions are less favour- 
able. ,Since it was discovered at Bergedorf, the 
astronomers of that observatory (to which Mr. 
Larink b0long.s) are making special efforts to re- 
cover it* 
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Research Items< 


Stonjehenge. — ^The excavations in progress at 
Stonehenge have now covered the greater part of the 
site, only the north-western area awaiting examina- 
tion. The sixth report on the results, which was pre- 
sented by Col. Hawley on behalf of Mr. Newall and 
himself at a recent meeting of the Society of Anti- 
quaries, deals with the south and south-west area. 
No objects of any importance were turned up ; but 
a number of holes, some shallow, others reaching to 
a depth of 28 inches and ranging in width from 15 to 
23 inches, were found. These pointed to the possible 
existence of a stockaded passage or long roofed 
building at this point, and it is conjectured that they 
were contemporary with the causeway at the main 
entrance, where similar post holes have been found. 
Nothing of the Stonehenge period had penetrated to 
the lower levels. Another causeway with pits in the 
ditch on each side of it was cxjiosed. Seventy-one 
holes in all were discovered ; but it is impossible to 
say what their use may have been, though they were 
too irregularly placed and too widely spaced to have 
formed a building. Further investigation has shown 
that the area of foreign stones must have held a much 
larger number than had hitherto been supposed, and 
they must have presented the appearance of a low 
wall. The discovery of a seventccnth-ccntury glass 
flagon suggested that tlie removal of tliese stones had 
been comparatively recent. 

Units of Measurement in Ancient Egypt. — In 
Ancient Egypt for June, Sir Flinders Petrie puts 
forward and discusses a suggestion by Mr. J. Tarrell 
to account for the fact that the varying thicknesses 
of the courses of the great Pyramid tend to group 
around certain heights. 'I'lie courses a dozen times 
or more start wdth a thick course, and dwindle until a 
thick course occurs again. An enormous number of 
blocks must have accumulated in the years of pre- 
paration. When the masons were ready to build, 
they shifted the quarrymen to another quarry and 
started sorting the blocks for each course according 
to size. This process was repeated from^ time to 
time, each thick course representing the beginning of 
a supply from a fresh source. The vernations in 
t(?aickness suggest the use of the cubit and double 
cubit, 20'() and 41-2 inches, as the unit of a great 
number of the blocks, with a digit measure between, 
the groups being at 50, 40, 30, 32 (?), 34. 36, and 38 
digits. Large exceptions point to local measures 
which may have survived into later times : 21 *3 in. is 
the medieval Nilomcter cubit ; 22 2 in. the double 
foot of Syria found down to Roman times ; 23 2 in, 
the double Roman foot, an ancient measure in 
Etruria ; 26-3 in. the double of the northern foot (the 
foot of Germany and the basis of measurement in 
England which survives in the furlong and chain, and 
is important in France) ; 28 in, the Turkish pik ; and 
38-1 in. the Persian arish. 

The Crystalline Styi.e. — Whereas' in lamelli- 
branchs a crystalline style is common, in gastropods 
it occurs in only a few genera. Mr, N. A. Mackintosh 
has given (Quart, ^Journ. Micr, Science, March 1925) 
a careful description of the style of Crepidula — ^the 
slipper limpet. The style, which is contained in a 
sac partially differentiated from the intestine, is a 
straight transparent rod of gelatinous consistency 
built up of co-axial layers surrounding a spiral core. 
It is composed chiefly of globulin and contains an 
amylolytic enzyme. Tlxe style and the style-sac 
resemble those of lamellibranclis so closely, that they 
must be regarded as homologous in the groups. 
A list of about two dozen gastropods is given in which 
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the style is known to occur, and it is suggested that 
the style has been lost in all but a few gastropods, or 
that its appearance in this group is to be explained 
on the principle of orthogenesis. 

Gelation and Solution in Cells.— In his report 
(Year Book No. 23) on the work of the Department 
of Embryology of th^ Carnegie Institution of Washing- 
ton located in Baltimore, Dr. G. L. Streeter refers 
among other items to the work of Mrs. G. M. Lewis 
on gelation and solution in cells. When a culture of 
embryonic tissue is washed with a saline solution to 
wliich any of the ordinary acids has been added to 
give it a Pn of 4 6, the cells undergo coagulation and 
exhibit appearances which are regarded as character- 
ivSiic of cell-death. The nucleus becomes granular 
and acquires a bright lliick membrane ; in the cyto- 
plasm the grannies cease their activity, and pseudo- 
podia arc not pul out. If now, before the coagulation 
proceeds further, tlie acid solution is washed oil, the 
cells recover their normal appearance, and such a 
culture if n' turned to the incubator may live as long 
and remain in as good condition as the controls ; in 
other words the gelation is reversed. Such gelation 
can be broiiglit about and reversed several times in 
siirccs.sioTi. The cytoplasm can be made more Hind 
bv mt*ans of a solution of alkalies with a l\i of 8 6 to 9. 
The colls, itisl(‘ad of renuninng spread out on the 
cover glass, begin to round oil, the mitochondria 
change from filaments to short rods and all thc‘ 
granules are in dancing nio\dnent. By bathing the ^ 
cultures 111 normal solution the process can be to 
some extent reversed, but the cell never spreads out 
again, and such a culture does not li\e so long as the 
controls. Otic of the most effective acidvS in bringing 
about th(* gelation of living cells wtis that obtained 
from sterile dead tissue, and Dr. Streeter remarks that 
this fact should be of importance in explaining the 
toxic nature of crushed or burned tissu(‘. 

Nutrition of Mycokrhiza I^lanis — Dr. M. C. 
Rayner has publislied the results of further research 
on the nutrition of Call mi a vnlgart<i (Brit. Journ. 

E Xpert mjntal Jit ol,, vol. 2, January 1925, pp. 263-202). 
The most striking of these* is tlie observation oX regular 
and well-marked digestion of the mycelial constituents 
in the root mycorrhi/a. Digestion begins .soon after 
the profi lie lion of young roots m the spring, is carried 
out throughout the growing season (during w^hich 
mycelial activity reaches a maximum), and continues 
until growdli ceases in the autumn. It cannot there- 
fore be regarded as a phenomenon of senescence. 
The author show\s that under certain conditions the 
roots may be infected by the fungus, but that typical 
mycorrhiza may not bo established. By means of a 
special technique it is possible to And, in early spring 
especially, the hyphie of invading root cells undergoing 
digestion before branching of the filaments can take 
place in the cells. This formation of suppressed 
mycorrhiza is regarded as highly significant, and is 
held by the author to explain the discordant results 
of previous workers. Assuming it to be Correct, 

the formation of mycorrhiza is a reciprocal pheno- 
menon involving co-operation on the part of the root 
cells and “ represents a temporary phase of tolera- 
tion on the part of the plant cell interposed between 
one involving immediate destruction of an entering 
hypha and the wholesale digestion of the mycelium 
which eventually takes place/' It is held, in conse- 
quence, that the obligate relation in Calluna is associated 
with fungal infection and seqdUng development rather 
thaln with the subsequent stage of t3^1cal mycorrhiza 
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formation. The cytology of digestion, the distribu- 
tion of the mycelium in the slioot, experiments with 
cuttings, and a general discussion on the nutritive 
relations^ in Calluna are other subjects dealt with in 
the paper. 

Water Absorption by Leaves. — J. G. Wood has 
recently directed attention (Australian Journal of 
Experimental Biology and Medical Science, Vol. 2, 
pp. 45-56, 1925) to the remarkable capacity for water 
absorption possessed by the^ relaiively uncutinisetl 
leaves of species of Atriplex., These plants, the salt- 
bushes of Australia, are the characteristic plants 
:)ver vast areas of dry plains, and as their root system 
s poorly developed, this power of absorbing water by 
neans of the leaf system may be of considerable 
significance. It appears to be due to a remarkable 
iccumulation of sodium chloride in the leaves of 
.hesfe plants. Even when growing in soil containing 
•datively small quantifies, considerable accumulation 
)f the salt occurs in the plant. As the result of 
nicroscopic examiiAtion of leaves placed in a solution 
)f silver nitrate and then exposed to light, this 
iccumulation seems to be most promninced m the 
7eins and in the chlorenchyma surrounding the veins. 

Radium (^hk Dmjosris in Ct niral AsiA.--The 
ircsence of certain radioactive uranium minerals in 
“^'erghana, Russian Turkestan, has been known since 
he beginning of this century. The centre where 
uch deposits have been found is the Tuya-Muyun 
opper mine, where urdinum was discovered long ago. 
4 ore recently that mine has been studied extensively 
ry several KuvSsian mineralogists, geologists, and 
hemists, and since 1923 the mine has been regularly 
xploiteil. Results of the work of the expeditions 
ecently published by the Russian Aoa<lemv of 
Iciences show that the deposits are of great practical 
^alue as a source of radium ; moreover, a study of 
eological conditions of the Ferghana province leads 

0 the suggestion that radium deposits are not re- 
tricted to that mine only, but are much more widely 
istributed along the northern slopes of the Alai anil 
'urkestan ranges. Imrther investigations are being 
arried on b}' the recently founded State Radium 
nstitute of th(' Academy. 

The Geology of Somaitlano. — IMr. R. A. 
arquharson's hrst report on the geology and mineral 
esoiirccs of British Somaliland, 5^ p])., i map, lornis 
valuable contribution to the geology of East Africa, 
he rep>ort includes a general summar)^ of the Somali- 
ind seijuence, which has recently been described lu 
monograph published by the Hunterian Museum of 
lie University of Glasgow. 'J"o tlie se(|ucnce already 
nowti Mr. Farcpiharson’s most iiupoitant adilitioh 
) that of a .series of ancient iinfossilifcroiis slates with 
iterbedded limestones, for which he makes the 
iteresting suggestion that they are the northern 
xtension of the Karagwe Series of Kenya Colony 
Ufl Uganda. The local Jurassic locks he attribute.s 
iitirely to the Kiinmeridgian ; but in the absence of 
ly information as to the fossils he collected, it remains 
ncertain whether this identification is likely to stand, 
r whether he obtained them only from the upper part 
f the Jurassic. Mr. Farquharson‘s conclusions as to 
le age of some Kainozoic rocks do not agree in some 
spects with those based on the collections made by 
lessrs. Wyllie and Smellie, and an account of the 
iithor*s fossils and his geological map will be awaited 
ith interest. The longer section of the report 

1 eludes an account of the occurrence of numerous 
onomic minerals, some of wliich are regarded as 
romising, though nothing has been so far proved of 
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Commercial value under present conditions. In some 
of the specimens collected by the author, assaj'^s at 
the Imperial Institute record a trace of gold. The 
report is illustrated by a map in which, unfortunately, 
the place names arc sometimes spelt diffeienlly from 
those in the text. The Las Khorai of the map is 
apparently Las Gori of the report. It is regrettable 
that a report issued at the end of April 1925 should be 
dated as if published in 1924. 

The Pe'I'koi.ogy of Samoa. — Prof. R. A. Daly has 
written a very \aluable account of the geology of 
Tutuila and the smaller American islands of the 
Samoan Group for Piil)lication No. 340 of the Carnegie 
Institution of Wasliington. The average basalt of 
Tutuila is almost ulentical with that of Hawaii and 
with the average plateau I>asalt of the world. This 
close resemblance of the oceanic and continental 
basalts is strongly suggestive of a nearly uniform 
substratum below the heterogeneous crust. The 
alkali-trachytes and otiier intermediate rocks, occur- 
ring in Tutuila mainly as volcanic necks and dykes, 
are regarded as diftereu dates of ordinary basalt. 
The cause of the dilterentiation is, however, recog- 
nised to be still an unsolved problem, though the 
common eruptive siupieace — basalt, trachyt(\ basalt 
— found in very many volcanic centres, receives a 
suggestive exj)Ianation. One of the domes of Tutuila 
is built up in part of (piartz-trachyte similar to that 
of Ascension Island. It is remarkable as one of the 
rare examples of a lava in the open -l^icific area con“ 
laming primary (juartz, and unique in being farther 
removed from a visible confinenlal border than any 
other case yet described. It suggests to Daly that 
the submerged edge of Australasia may really extend 
as far to the east as Samoa. The lithitication of 
beach sands is anotlier problem which is fully dis- 
cussed. The view is adopted that the formation 
and distribution of the " beach rock,'' as the firmly 
cemented sand is termed, are controlled by the action 
of the morii viol(‘nt storms. These are known to 
pile up calcareous sanrls over tlie normal beaches, 
and in their ikav position bacterial decomposition 
of the organic matter associated with the displaced 
shelf sands lends to precipitate calcium carbonate 
.sulliciently to tix the giains. Further precipitation 
from llie saturated tropical sea water then completa# 
the process of cementation. Ordinaiy clean beach 
sands arc not cemented because they are kept in 
incessant movement by wave-action. 

The KAYLiiiGH Seismic Wave. — Part 5 of Vol. 2 of 
the Japanese Journal of Astronomy and Geophvsics 
contains a memoir of 93 pages by Mr. H. Nakano of 
the Central Meteorological Observator>s Tokyo, on 
the properties of the wave propagated along the 
surface of the earth due to some seismic disturbance 
in the interior. He finds that the wave does not 
make its appearance at the surface at a point imraedi' 
atcly above the focus, but at distances from that 
point which depend on whether the originating dis- 
turbance is of the dilatation al or distortional type. 
Its amplitude when it first appears at the surface is 
small and it does not attain its fijll value until the 
wave has travelled a distance along the surface which 
is large compared with the depth of the focus. ^Tlie 
K^tardation of phase at each point of the surface is 
the same as it would be if the disturbance originated 
at the point on the surface over the source at the 
instant it actually originated at the source. The 
author ‘hopes by a study of the laws of propagation 
in a laminated earth and comparison with observa- 
tions to airive at more definite conclusions as to the 
structure of the interior of the earth. 
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Surveys in Tibet, — In Uie annual reports of 
parties and officers, 1921--22, which is published as a 
supplenientaiy volume to the general report of the 
Survey of India for that year, there is a brief record, 
accompanied by a map, of the late Sir H. H. Hayden's 
surveys in Tibet in 1 92 2 . Sir H . H . Hayden , who was 
accompanied by an Indian surveyor, travelled through 
the central and south-eastern parts of the country to 
" report on certain mineral-bearing areas for the Tibetan 
government. His routes lay between Lhasa and the 
great lakes of Tangra, Kyaring, Ziling, and Nam, 
Altogether some 36,000 square miles were mapped 
on a quarter-inch scale, of which only some 4000 miles 
had been previously surveyed : the remainder was 
known only from rough route surveys of the native 
Indian explorers Kishen Singh and Nain Singh, and 
the tracks of the few European travellers who had 
previously succeeded in penetrating this region. 

Binary Alloys of Antimony and Bismuth. — 
The equilibrium diagram of the binary alloys of 
antimony and bismuth has been already studied by 
several investigators. The results, however, do not 
agree well with one another, and a re-deiermination 
of the diagram has been carried out by Otani at the 
Research Institute, Sendai (Report No. 91). He has 
determined the liquidus and solidus by measurements 
of electrical resistance. With regard to the former, 
he measured the difference in potential between two 
fixed points in the specimen, both in the liquid and 
solid states. The current passed through tlic speci- 
men for the measurement of the potential fall was i 5 
amperes, and the electrodes dipped into molten alloys 
were iron wires about 0 8 mm. thick. The rate of 
heating and cooling was about i degree per minute. 
The liquidus curve is found to be smooth and convex 
upwards. In the case of the determination of the 
solidus, the alloys were tested in the form of rods 
5 mm. thick and 9 cm. long. These rods were made 
by casting the alloys in an iron mould and afterwards 
annealing them just below their solidus for a sufficiently 
long period to obtain a homogeneous structure. This 
was confirmed by microscopical examination. The 
temperature-resistance curves obtained on heating 
show that the solidus also is a smooth curve, wliicli 
is concave upwards. The crystallisation interval in 
tjie case of the 50 : 50 alloy is nearly 200'’ C. This, of 
course, diminishes on cither side. Thus the form of 
the liquidus and of the solidus in this system belongs to 
the ordina^ type of solid solution where all points 
of the liquidus he between those of the pure metals. 


The Currents in Supraconductors, — Supple- 
ment No. 50 of Communications from the Physical 
Laboratory of the University of Leyden contains a 
report by Prof. Kamerlingh Onnes of the results of 
the experiments on the mutual action of the electric 
currents in two supraconductors in the neighbourhood 
of each other. In one case the two supraconductors 
are concentric rings of lead in liquid helium with their 
axes horizontal and the inner ring supported by a 
long vertical fibre provided with a torsion head. The 
currents having been produced in the rings by the 
diminution of a magnetic field along their axes, the 
inner ring is rotated about 30° out of the plane of the. 
outer by means of the torsion head. The rotation of 
the inner ring is observed by means of a mirror' 
attached to it and is found to be invariable to within 
less than x part in xooo for 6 hours. When the inner 
ring is replaced by a spherical shell also of lead and 
the experunent repeatea, the torsional couple necessary 
to rotate the sphere is only one-third that for the ring* 
The author concludes that the paths of the electrons 
amongst the molecules of matter are fixeit and tin- 
affected by any transverse magnetic fidd. : ^ : v < 
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Domestic Grates. — ^Technological Paper No, 13 of 
the Fuel Research Board is an account of the investiga- 
tion of the relation between the design of a domestic 
grate and the heat radiated W it into the room, 
carried out by Dr. Margaret Fishenderi under the 
auspices of the Manchester Air Pollution Advisory 
Board. The measurements show conclusively that 
diminution of the depth of a grate from front to back 
increases the heat radiated into the room per pound 
of coal consumed. ^Ease of maintenance of the fire 
limits this diminution in most cases to a minimum of 
four inches. The bars of the grate should be as 
slender as possible, and the grate should be visible 
from as large an area of the floor of the room as 
possible. Conduction losses through the back of the 
grate should be minimised by the use of firebrick 
instead of iron. The throat of the flue should be 
adjustable in area so as to permit regulation of the 
flow of air through the room, and an adjustable air 
inlet beneath the fire should be provided for the 
regulation of the speed of combustion of the coal. 

Precipitation of Radium Sulphate. — Sulphate 
ions will precipitate radium in the presence of a large 
excess of barium even though the solubility product 
of radium sulphate is not exceeded. H. A. Doerner 
and W. M. Hoskins have investigated this phenomenon 
and publish their results in the Journal of the American 
Chemical Society for March. At equilibrium, the 
reversible reaction 

BaS04 ^ RaCla BaCl^ + RaS04. 
gives a distribution of radium and barium represented 
by the equation 

Ra-(final) x Ba-(inilial) =•. A x Ra*‘ (initial) x Ba’*(final), 

which is mathematically deduced from the principle 
that the radium-barium ratio of the precipitate 
(** crystal surface ") is proportional to the radium- 
barium ratio of the solution. This equation is con- 
firmed experimentally, iiT, obtained by several 
methods, being i-8. The equilibrium is largely 
influenced by crystal growth. The possible applica- 
tion of the theoretical equations to adsorption, 
fractional crystallisation, etc., is discussed. 

Solid Solutions of Water and Oxygen. — ^T he 
attention of chemists so far has been centred chiefly 
on compounds subject to the law of multiple pro- 
portions, but, according to N. S. Kurnakov (Annates 
de rinstitut d' analyse physico-chimique de VAcadimie 
de Science de Russie, vol. 2, liv. 2, ig 2 ^), we must 
admit tliat this type of change is merely a particular 
case of a more general case — ^the constant change of 
the solid phase. Attention is directed chiefly to the 
ferrous compounds with a variable aniount of oxygen 
and water in such substances as mica, tourmaline, 
hornblende, and also phosphorus salts. For these 
substances, the absorption of different amounts of 
oxygen does not affect the structure of the crystal, 
but creates continuous variations of colour and optical 
properties. The greyish-black, bluish-green, and 
blue colour of such substances is remarkable as being 
doubtlessly connected with the amount of absorbed 
oxygen. A very characteristic example is the mineral 
vivianite, which is a hydrated phosphorus oxide of 
iron, which may also be produc^ synthetically, ; In 
the early stages of their formation the cxystals are 
nearly colourless, but become more blue as oxygen ia 
absorbed, without changing their structure, and re- 
maining'quite hbmogeneous. The amount of water 
in vivianite crystals is also variably ; the latter idepends 
on the formation of solid solutions of water, and is 
very common amohg numerous dasses of chemical 
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The Imperial Entomological Conference. 


second Imperial Entomological Conference, 
which was summoned by the Secretary of State 
for the Colonies at the instance of the Imperial Bureau 
of Entomology, was held in London on June 9-18, 
and was attended by twenty-one delegates, represent- 
ing the governments of most of the British Dominions 
and Colonies. The delegates were received by Karl 
Buxton, chairman of the Committee of Management 
of the Bureau, at Burlington® House, where the 
meetings were held. They were also invitetl to a 
reception at the British Mtiseiim (Natural History) 
and to meetings of the Zoological and Linn can 
Societies, and were given the opportunity of visiting 
Oxford and Cambritlge, and the Kotharnsted Experi- 
ment Station and the Ministry of Agriculture's 
Pathological Laboratory at Harpenden, 

The public meetings of the Conference occupied 
four days, one of which was largely dtwoted to the 
general aspects of applied entomology. Dr. G. A. K. 
Marshall, Director of the Bureau, read a papcir on 
** The Aims atul Organisation of Economic Ento- 
mology." After briefly reviewing the steadily in- 
creasing importance of tropical agriculture as a source 
of the world's food supply ancl raw materials, he 
said that the economic effect of insect pests is not 
fully realised. The suggestion sometimes made that 
crops that suffer severely from pests in a given country 
should be abandoned in favour of others is not 
feasible in the case of essential crops, and as the 
world's population increases, it will become more and 
more necessary to protect them from insect pests. 

The present organisation of economic entomology 
as unsatisfactory. F.conomic entomology shouhl be 
preventive, but a government entomologist, respon- 
sible for a huge area of country, cannot hope to do 
more than wait to be called in by planters for advice, 
vhich only happens wlicn an outbreak of a pest is 
veil under way, and its control has become dillK'ult* 
not impossible. Wliat is required is that the 
planters should themselves employ their own ento- 
aologists, who would be continually working on the 
problems of their special crops, and would take steps 
X^revent outbreaks of jjests from arising. This 
vould effect an enormous saving, and should be re- 
tarded as a form of insurance. The Hawaiian Sugar 
planters' Association affords an excellent exanii^lc of 
ROW a scheme of this sort should be put into practice. 
The government entomologists would then be free to 
iindertake research. 

Dr. T. W. Muiiro gave an account of the organisa- 
of forest entomology in England , and in the 
aiscussioii tliat followed, the various systems of 
conomic entomology at home and in a number of 
he Dominions and Colonies were described. A point 
troiigly emphasised here, and also at the other 
aieetings, was the diversity of problems x^resented, 
not only by the obvious differences of climate, crops 
pests, but also by the great differences in the 
opulations concerned. Thus in Egypt, where agri- 
aiture is chiefly in the hands of the illiterate classes, 
aeasures against insect pests are not only organised, 
also actually carried out, with excellent results, 
□mpulsorily by the government, Uie growers paying 
he bulk of the cost ; whereas, at the other end of 
he. scale, in South Africa all that is necessary is for 
he of more x^rogressive men in a district to be 
hown what to do, the others being only too glad to 
nitate ht» work. 

In discussing the qualifications of an economic 
ntomalQgist, Mr. H. H. King pointed out that he 
ust flot only have had the necessary scientific 
siiuing, but must also have personality an<i a know- 


ledge of men, so as to be able to convince those with 
whom he has to deal that they would benefit by 
carrying out the measures he suggested. 

Several of the meetings were devoted to jjiests of 
particular crops and otlicr asx>ects of economic ento- 
mology in the various colonies, and a great tleai of 
valuable information was interchanged ; but they 
were, of course, of ratlier specialised interest. Perhai)S 
the most iuixiortani discussion of the meetings, how- 
ever, x^^irticnlarly in view of the rex)orts of the East 
Africa ('ommission and of the League of Nations 
Omference on the subject (Naturk, June 27, p. 985), 
was " ('o ordination of I^flort in Tsetse-fly Investiga- 
tions.” 'I'lie chair at this meeting w'us taken by 
Mr. W. Ormsby Gore, Onder-Secrctary of State for 
the Colonies. In opening tlie discussion, Prof. 
Warrington Yorke said that llie x^roblcm i.s not purely 
entomological, but comx^riscs four factors, namely, 
the tryx^anosomes concerned, the population ami 
domestic stock, the transmitting agent or tsetse-fly, 
and the reservoir of the virus, or big game. An 
advance can only be made by taking into considera- 
tion at the same time and in the same locality all these 
factors. In short, he advocated centralisation of 
effort. Much of the scattered work at present being 
earned out is failing to produce satisfactory results 
owing to its being misdirected, to lack of continuity 
and to lack of tiinds. He thought, however, that the 
International Commission suggested by the Sleeping 
Sickness ('onference that met in May under the 
auspices ol the League of Nations was premature, and 
that knowledge is not yet sufficiently advamiod for 
regulations to be formulated governing the inter- 
national frontiers of tro])ical Africa. More is to be 
hox)cd for from an inler-colonial conference, by 
means of wliich the work of entomological, medical 
and veterinary research could be combined under one 
central organisation, sux>x><’rted by pooled contribu- 
tions of all the colonies interested. 

Mr. C. F. M. Swynnerton agreed that co-ordination 
between the different branches of science was very 
neces.sary, but considered that a central organisation 
would meet witli almost insuperable difficultiCvS. Ho 
pointed out that there are twenty sx>ecies of tsetse- 
liy, each having its own reipiirements in the matttw 
of habitat and possibly fauna, and also occurring in 
a variety of combinations. There arc thus probably 
fifty different tsetso-xmobleins in different parts of 
Africa. Each colony should have its own department 
for the subject ; touch should be maintained between 
the colonies by mutual visits and, if possible, by a 
travelling director who should go from colony to 
colony. He described the work in Tanganyika I'erri- 
tory, ail account of which has already been given in 
Nature of March 7, 'p. 338, and stowed how co- 
operation has been obtained not only among the 
various scientific departments, but also with the 
natives themselves. International and inter-colonial 
co-ox>eration must be provided for, as the problems 
are often the same on different sides of x>olitical 
lioundaries. He does not consider measures against 
game justifiable in the present state of knowledge ; 
and even if they proved to be so, tttey would be very 
difficult in practice. He gave instances of cases 
in which they have actually defeated their bwn 
object. 

Dr. A, Balfour agreed with the need for inter- 
colonial co-operation, but considered that, as the 
problems in the east and west of Africa are so different, 
and intercommunication so difficult, it might be 
better to have two organisations instead of the 
single qne Suggested by Prof. Yorke. 



30 


NA TURE 


Major E. E. Austen objected to Prof. Yorke’s um 
<]ualifiecl statement that game is the reservoir of 
sleeping sickness. He supported the idea of an 
International Commission, lor, in the special problems 
to be dealt with, political lx)undaries are often not 
natural ones. He emphasised the multiplicity of the 
problems presented by the varioiis species of tsetse - 
fly and the consequent need for attacking them by 
every feasible method. Dr. A. G. Bagshawc pointcil 
out that it is only within the last two years that we 
have been .shown by Mr. Swynnerton that valuable 
land can actually be recovered from the fly. All 
efforts should be concentrated on making this work a 
success on a larger scale. Dr. G. A. K. Marshall 
observed that trypanosomiasis has to be dealt with 
on two main lines : the attack upon the disease, and 
the attack on the flies, A single comprehensive 
invc.stigation in one place may be excellent on the 
medical side, but on the entomological side there are 
numerous problems that can only be solved by 
investigations in many diflerent localities. While on 
the medical side further extensive research is the 
primary need, this is not the case on the entomological 
side, at least in those countries where the advance 
of the flies constitutes a dangerous menace. Here 
the primary need is for an immediate direct attack 
upon the flies by methods similar to those so success- 
fully employed by Mr. Swynnerton, accompanied by 
appropriate research. One great difficulty in the 
past has been procuring the necessary funds ; and the 

Phot08:raphic Studies 

T he invention of the spcctroheliograph, more than 
thirty years ago, made it possible to study in 
detail photographs of the prominences, those strange 
and beautiful forms rising from the chromosphere 
which were flrst made familiar to readers of Nature 
by tlie drawings of Lockyer in the 'seventies. 
Systematic photographic work does not appear to 
have been initiated until it was taken up at Koclaikanal 
in 1905, and the Rumford spectroheliograph appears 
also to have begun recording prominences at about 
this period ; but unlil recent years very little lias 
been published regarding their movements. This is 
no doubt largely due to difliculties imposed by 
Atmospheric conditions, for it is very rarely possible 
to secure a series of photographs of the same pro- 
minence at short intervals of time and with equally 
good definition in all the images. In the memoir 
under notice this is apparent in the statement that 
in about 4000 plates examined very little material 
suitable for the study of the motions of prominences 
was found." We must congratulate Mr, Pettit on 
the very interesting results he has nevertheless 
extracted. 

The work relates very largely to the eruptive 
prominences, which are defined as " those which rise 
from the chromosphere in a more or less vertical 
direction, and are dissipated in space at enormous 
altitudes." It had already been shown by observers 
of eruptions that the velocity of ascent increases with 
the height, and photographs of prominences of this 
class obtained at IjCodaikanal and in Kashmir appeared 
to show a continuously accelerating velocity, indicating 
a foi;ce of repulsion from the sun, analogous to that 
which gives an accelerating velocity to the gases in 
comets^ tails. The author, however, from a careful 
study of the great prominence of May 29, 1919, 
considers that the force in this case was discontinuous, 
the outward velocity increasing by a series of sudden 

1 ** Forms and Motions of the Solar PromlnenOea/ ' By EdfiKm Pettit. 

Publieationa of the Yerlces Observatory, vol. 3, part 4,||Univei:i(ky of Chlcaf o , 
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reclamation of valuable land by a direct attack on 
the fly is more likely to appeal to the governments 
and commercial interests concerned than any pro- 
gramme of purely scientific research. 

The chairman supported the idea of an Inter- 
national Commission as proposed by the League of 
Nations Conference, not only from the scientific point 
of view, but also from that of educating the general 
public and the administrators. Money is essential, 
and public interest must be directed to the economics 
of the problem. Fivim this point of view the veterin- 
ary sicie is of enormous importance. A scheme that 
suggests the killing of big game when the smaller 
animals would remain is contrary to common sense, 
but a practical policy, such as that of Mr. Swynnerton, 
should obtain public support. 

Before the Conference ended resolutions were 
passed recommending, among other things, that a 
similar conference should be held in London every 
five years ; that meetings of entomologists and other 
scientific oflicers should be lield in the Dominions and 
Colonies for the discussion of mutual problems ; and 
that the work of the Imperial Bureau of Entomology 
should continue on the present lines and be somewhat 
extended in connexion with the export to Oversea 
Governments of beneficial parasites. 

The Conference concluded with a dinner given by 
the Government in honour of the delegates, at which 
Mr. L. C. M. S. Ainery, Secretary of State for the 
Colonies, presided. 

of Solar Prominences.^ 

impulses, between which the motion was uniform. 
Other prominences observed later also displayed this 
very remarkable charact(?nstic, and Mr. Pettit was 
led to examine all recorded observations of eruptive 
prominences, visual and photographic. The results 
are set out in 24 diagrams, giving the heights as 
ordinates and times as abscissa?. 'J'he evidence a,s 
thus presented appears strongly favourable to the 
principle of uniform motion and sudden impulses ; 
for many of the diagrams indicate this very clearly, 
although others, No. 22, would seem to indicate 
a continuous acceleration. Of three cases which 
come wdtliin the knowledge of the writer of this 
notice, two decidedly favour continuous acceleration. 
These are numbered 8 and 9 in big. 3. In No. 8 
there is an error in the height given at gh., which 
should be 110,000 in.stead of 130,000 km. By 
substituting this height in the diagram, it appears 
that a continuous curve would better fit the observa- 
tions than that shown. In the case of the prominence 
of May 26, 191b (Eig. 3. No. 9), measures of the 
negatives published in Kodaikanal Observatory 
Bulletins III., 215, are not used in the plot, but 
instead a set of measures from half-tone prints. 
Had the original measures been used, a continuous 
curve would have resulted. Evidence in favour of 
uniform motion is admitted in the case of No, 24, 
which was photographed at Kodaikanal, but here the 
time interval is short, and no change of velocity is* 
indicated from three observations of the height. 

Obviously this question of the character of the 
motion is of the greatest interest and significance, 
and it will no doubt be exhaustively studied in future 
erMtions. 

The material supplied by the Rumford speetro- 
heliograph has enabled Mr. Pettit to study success- : 
fully both lateral and internal motions of promi- 
nences. ' Lateral motions arc defined as " the motions 
of prominences which rise from the sun's surface, 
and, passing over a trajectoiy, generally re-enter the 
chromosphere.’* A vety curious exairiple is recorded 
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in which this trajectory appears as a circle of radius 
73,500 km*, and the motion along the circumference 
increases from 5 to 95 km, /sec. 

The tendency of prominences to form long hori- 
zont^ streamers connecting one with another, or 
curving down towards the chromosphere, is familiar 
to all who have observed these objects. Mr. Pettit 
has found that motion takes place along these narrow 
filaments, which represent, therefore, stream-lines of 
luminous gas, and these lines often appear Lt) converge 
towards “ centres of attraction ” i«i the chromosphere. 
The large prominence of May 2<>, 19 10. altorded rich 



Fk.. t. — I lie great pjomincncc of Mav 1919 
Seale : a. 1 inin. =■ km. ; /> ami < . j mm. - 10,842 km. 

Fr<iin “ The FiJims and Motions of the Solar iVominenrrs.’' 

naterials for a detailed study of these movements, 
e of the illustrations is here reproduced (Fig. i). 

\s regards the supposed attraction of sunspots for 
ominences, Mr. Pettit finds many examples of knots 
streamers, or the streamers themselves, moving 
awards towards a spot-region, and a few in the reverse 
lirection. Previous observations at Ko<laikanal 
tioweci a predominance of outward movements.* 
That these filaments or knots actually enter the 
imbrae of spots remains uncertain, and no case is 
ecorded of an entire prominence being thus swallowed 

• Monthly Notices of the Roydl Astronomical Swicty, 73, 422. 


up. The streamers of the great prominence of May 
1919, although they converge towards a sunspot, 
would appear to fall short of it by about 4° of latitude 
(Fig. 7), and at a later stage (Fig. 8) they seem to 
be repelled from the spot. Other “ centres of 
attraction '' for prominence streamers are shown to 
exist in regions remote from spots, and there is 
evidence that this attraction is felt far out into the 
coronal region. 

The ijnestion whether gravity plays a. part in the 
descent of matter in tlic streamers is investigated. 



Fi(,. a.- ’rht prominence of July is, 19*9. 

.lie : I mm. “ 19,144 km, ^ ' 

Fiom “I'he Forms and Moiions of the Solar TVomincnceis," 


and it is found that, in general, velocities arc in th? 
neighlx)urhoo(l of one-third to one-fourth of that 
which gravity ought to give them. The velocity of 
ascent in the eruptive prominences seldom exceeds 
400 km. /sec., although line-displacements have been 
recorded which indicate much liigher speeds. 

The memoir concludes with a theoretical discussion 
of the nature of the repulsive force acting on pro- 
minences. Padiation pressure is rejected as in- 
adequate, and the periodic ejection of showers of 
electrons from a disturbed area in the photosphere 
is suggested tentatively. J, EvEKsm^D. 


Industrial 

'HE fifth annual Report of the Industrial Fatigue 
Research l^ard (H.M. Stationery Office, Price 
s, gd.) has recently been issued, its contents are 
sany equally divided between six articles contri- 
ea by the Board's principal investigators and the 
ort proper describing the Board’s activities during 
4. Perhaps the most striking development in 
at period has been in the direction of the increasing 
atory research work, now conducted for the 
in the Universities of Oxford, Cambridge, 
Glasgow, and Manchester, and concerned 
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Fatigue. 

with accuracy of movement, muscular skill, repetitive 
work, weight-carrying, dynamic and static muscular 
effort, rest pauses, etc. The human factors relevant 
tt> accident causation, ventilation, illumination, &nd 
the like are also being studied. Research into 
vocational guidance has been undertaken iu colla- 
boration with the National Institute of Industrial 
Fsycholdgy, and into the design of machinery in con- 
pnetion with the Department of Scientific and 
Industrial ]g:esearch* Three reports of specific investi- 
gations were published by the Board during 1924, 
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dealing with rest pauses, repetitive work, and posturq ; 
and two other reports have been issued, one presenting 
a synopsis of the results of the Board’s previous 
investigations in various industries, and the other 
describing the uses and limitations of statistical 
methods in such research. 

Those who arc unacquainted with these and with 
the twenty-four earlier reports of the Board will 
obtain an excellent idea of the Board’s invaluable 
work by a study of this annual report. The special 
contributions by Mr. Wyatt. Miss May Smith. Mr. 
Farmer, Miss Kewbold, Dr. Vernon, and Mr. Weston 
concern learning curves in industry, exceptional work 
curves, differential tests in relation to proneness to 
accidents, sickness statistics, the significance of output, 
and the value of personal evidence in the investigation 
of industrial efficiency. These well illustrate the. 
various problems and difficulties with which the Board 
is confronted. Ihe numerous investigations and com- 
mittees of the Board, and the extremely interesting 
and lucid language of the annual report, bear testimony 


to the devotion, ability, and organising power of its 
secretary, Mr. D. K. Wilson. 

The survey, with which the Report concludes, of 
the past activities and of the present position of the 
Board is especially noteworthy. Stress is Jhere laid 
on the fact that such indications “ as emerge from, 
the investigations undertaken by the Board and the 
National Institute of Industrial Psychology are surely 
worthy of serious attention on the part of industry, if 
only for the reason that, from the very method of 
their assessment, gtrong evidence exists that they 
will benefit the employer no less than the workman.” 
It is surely lamentable, tfien, to read on pp, iC and 17 
of the Report that the Jute Spinners and Manu- , 
faclurers’ Association recently declined “ to participate 
in any inquiry or even to afford facilities for a pre- 
liminary survey ” by the Board in that industry, 
although the Board had been expressly invited by the 
Jute Trade Board to undertake an investigation into 
the effects of fatigue, and the workers desired that it 
should be carried out. 


Rothamsted Experimental Station. 

Opening of the Plant-Pathology I.aboratortks. 


annual meeting of tlie subscribers to the 
^ Society for extending tlie Rothamsted Experi- 
ments was held on Thursday, June 18, when at the 
invitation of T-ord Clin ion, chairman of the Lawes 
Agricultural Trust, about sixty members and visitors 
attended. 

In the morning the expcrirnental fields were 
inspected. As for some years past the total number 
of plots has exc:eed(Ml 500, it is usual to select for the 
annual inspection a limited set illustrating one or two 
special points. On the present occasion a series was 
chosen to illustrate certain contrasts between modern 
and early methods ol planning held experiments. 
Lawes’ and Gilbert's early held experiments were 
laid out on the parallel strip system, the best known 
example being the classical Bioadbalk field wldch 
has grown wheat every year since 1843. The strip 
system w^as simple and straightforward, and adequately 
showed up the large differences in yield between the 
various manurial dressings, especially w^heti the 
experiment was repeated over a large number of 
f^ears to eliminate the variable effect of season. The 
next stage was the ” chess-board ” plan in which the 
parallel strips of plots receiving diflerent manures 
were crossed at right angles by strip.s of other manures. 
This method was adopted in the Hoos field permanent 
barley experiments commenced in 1852, and the 
arrangement permits of a greater number of com- 
parisons between given manures, alone, and in various 
combinations. 

Many of the broad generalisations, now an integral 
part of farming practice, were developed from the 
Broadbalk and Hoos experiments. Tliese two fields 
arc still giving exceedingly valuable information, but 
they are not .suitably arranged to provide definite 
answers to many modern problems, in the majority 
of which the maximum difiereneti expected between 
control and treiited plots is a few bushels of corn 
or hundredweights of roots. It therefore becomes 
essential to reduce the experimental error as much as 
possible. The first step is to have a considerable 
number of .small plots under each treatment, and to 
harvest each plot separately. Further, in order to 
allow for the inherent variation of fertility in the land, 
the results are examined by statistical metliods 
devised specially for this purpose. It is an essential 
condition of such an examination that the plots 
should be distributed not systematically but at 
random. From the viewpoint of visitors this com- 
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plicated .system is perhaps not so striking as the older 
plots, but it has the great advantage of giving a 
reasonably accurate result in a fairly short period of 
time. As an illustration of the method, the visitors, 
were shown the expcTiments on the effect of varying 
the amount and tune ol aj)pUcalion of nitrogenous, 
top-dressings to the oat crop. 

After lunch, l.ord ('Union in a short address 
referred to the close touch now maintained between 
agricultural research institutes and modern farming 
probUmis, and to the facilities for the fundamental 
study of ydant disease's now available at Rothamsted. 
Sir John Russell then gave a brief ai. count of tlie type 
of problem that would >)e inve.stigated in IJie new 
laboratories, and also directed attention to the 
economic importance of such woik. ’ 

Lord Bledisloe expresscnl his pleasure at being 
invited to perform tlie opening cei eniony of the new 
plant -pathology laboratories, becauvsc they were 
erected during the period when he was chairman of 
the Lawes Trust. In reviewing the history of the 
Station, he was impressed by the rapid application to 
farm practice of the results obtained by Lawes and 
Gilbert. As a result the wheat production increased 
in twelve years from an average of 22 bushels to 32 
bushels per acre. He was further impre.ssed by the 
loss sustained by farmers due to pests of variou.s 
kinds attacking the crops. Although it was not easy 
to arrive at an accurate estimate of such losses, the 
most reliable figures put it at no less than lo per cent, 
of the total value of crops in Great Britain. It was 
evident that the Ministry of Agriculture, in defraying 
the cost of erection and equipment of the extensive 
new plant-pathology Jaboratoiies at Rothamsted, 
were alive to the importance of research work in 
plant disea.ses. Jle had great hopes that effective 
preventive and remedial measures would- soon be 
developed as a result of the facilities now pro-^ 
vided. 

At the conclusion of the address Sir Thomas 
Middleton moved a hearty vote of thanks to Lord , 
Bledisloe, who afterwards lin locked the door of the 
new building. Members of the entomological and 
mycological departments then conducted the visitors 
around the laboratories. In addition to a rang^ of 
researcji laboratories, there are a number of rooms ’ 
for special operations, such as pure culture and ' 
constant temperature work, and a separate building ' 
fitted up for use as an insectory* 
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University and Educational Intelligence. 

Cambridge. — ‘The Harkness Scholarship for geology 
is awarded to A. J. Galloway, King's College ; the 
..Frank Smart Prizes are awaided to A. R. Clapham, 
Downing College, for botanv, and to G. E. Hutchinson. 
, Emmanuel College, for zoology ; the Wiltshire Prize 
Hot geology is awarded I0 M. Black, Trinity College. 

' Sir David Lionel GoUlsmid-Stern'Salonions, Bart., 
has left by his will 5000/. to Gonville and Caius 
College for tj^e fund for increasing the College build- 
ings, and 1000/. to augment J:he Salomons Engineer- 
ing Scholarship h'uiid. He has left to the I’niversity 
all his scientific instruments and medical apparatus, 
all models and human specimens suitable for in- 
struction, hi.s collection of crystals and other ap- 
paratus used for polariscope work. The Broomhill 
magnet aiul the apparatus with it is beciueatlu^d to 
the Royal Institution, T.ondon. 

St. Andkkw.s. — ^The honorary degree^ of LL.D. 
ha.s been confc'rred u])on Prof, J'. G. l)onnaTi, 
professor of inorganic .and physical cliemistry in the 
University of London, and upon Mr. K. f. Gunther, 
fellow of Magdalen College, Oxford. 


Thjc Medical Resc'arch ('ouncil has awarded 
Rockefeller Medical l*'cIlowships, tenable m the 
United States of America during the academic year 
1925-1926, to tlie lollowmg : Dr. D. ('ainpbell, 
Pollok hicturer in ])harmacologv and tlierapeutus, 
University of Glasgow’ ; Mr. W. 11 . Craib, hou.se 
physician, Guy’s Ho.spital, T.ondon ; Dr. Katherine 
H. Coward, assistant in biochemistry, University 
College, London ; Mr. W. S. Dawson, scnic^r assistant, 
Maucl.sley Hospital, London ; Mr. H. W. Florey, 
John Lucas Walker Student, University of ('amVnidge ; 
Mr. A. D. Ritchie, lecturer in physiological chemistry, 
University of Mancliester ; Mr. G. P. Wright, 
Maegrego'r Student and doinon.strator in histology, 
University College, London. Dr. Oaib, Mr. Florey 
and Mr. Ritcliie have been appointed on modified 
conditions while holding .scholanships or emoluments 
from other sources. Mr. JUtchic’s fellow.ship is being 
held during a short period of work in ('-anada this 
summer. 

; Fiscal .support of State universities and St.ato 
colleges is discussed in great detail in Bulletin, 1924, 
No. 28 of tlie United States Bureau of Education. 
^ There is great variation as between the different 
institutions in tlie ratio between student fees and 
State appropriations. In 1921 the University of 
. Texas received eleven dollars through State appi'opria- 
tions for every dollar received from student fees, while 
at the University of Wisconsin the ratio w’a.s 2,}: to i. 
The line between free public higlier education and 
payment of part of the cost by the student ha.s been 
generally low^ered during the past twenty years from 
the begihhing of the professional courses to the 
' beginning of the undergraduate courses, and the 
' tendency of fees for both academic and general and 
■'*p]rdfessional courses is to increase. The writer of 
;;the bulletin assumes that the State universities will 
' profit much from gifts of alumni for special purposes 
A'as they become older, but it docs not now appear that 
, ;thw can hope to meet a large part of their operating 
. eatfSnses from endowments, the brunt of which will 
: continu© to fall on the State and the students. • 

Erratom. — T he name P. R. Cuvati in the issue of 
997, cpl. X. Ime b, should P, Awati, 
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Early Science at Oxford. 

July 6, 1686. Some of yo Society gave mi account 
that about noon that day. lliey saw Venus near ye 
Moon without ye help of a Telescope, wiien tlie Sun 
shone very clearly, and that many people in ye streets 
observed ye same thing. 

Then was read a specimen writ by Mr. John Adams 
(who has allready spent diverse years in a geneiaj 
Survey of England) concerning Xho desrn pi 10 
particular wlio desirt‘d ye ojiinion and advice 
of ye Society what therin may be fit to pursue, what 
to omit of it. or wiiat otlier remarks to adde. 

July 8, 1684. An account of ve weather at Dublin, 
in Mav last, taken, in a scheme according to Dr. 
lister’s Metliod, by Mr. Molineux, was presented by 
liirn to this Society OnlfMcd. that ye thankes ot 
this Society be retiitned to Mr. Molineux for this 
Obligation \ laiter from Mr. Maunders, dated 
July 2, and giving an acci>unt of ye very great 
damage, lately done, to .some jxirts of Somersetshire, 
by caterpillars, w^as reatl. 

An account of a monstrous child, born, not long 
since 111 Jutland, walli 2 drauglits of that Ciiild Were 

presented. t 1 • 

Tw’o l(‘tters written, some vears since, by Mr. Lister, 
to Dr. Oldeiibourgh were read : one concerning ye 
great age of scv'crall [)ersons in ( raven : ye other con- 
cerning ye projection ol ye Lhretls of Spiders, and of 
bees breeding m cases made of leaves ; as also e.on- 
cerning a viviperous live. Mr. rodcl ^iromises an 
account of ye most aged persons in Cumberland ; and 
Mr. Ooucb, at ye retpu^st of ye Society, engages to 
examine ye Register wdiich giv'es an acccjunt of Mother 
(icorge’s age. _ 

A Paper was presented, containing ye design ol 
some learm‘(l (amtlemen in Somersetshire, to write 
ye natiirall, civil, and ecclesiasticall History of that 
County. 

July 13, 1686. In a letter to Mr. President. Mr. 
Halley promises to send an extract of ye Journal of 
ye Royal Society for ye timi^ we w\'int it, and for ye 
future to .send us once a fortniglit. what shall occur 
there. In a second letter 1 k‘ gdves an account that 
ye Royal Sfx'iety will allow him 450 to measure a 
degrer of ye earih, and that he intends to take ’ye 
latitiules with an instrument ol 20 foot radius, with# 
telescopic sights. He adfls that he has seen a Calico 
shirt brought from India w’hich is woven without a 
seam all ol one pcice. 

July 14, 1685. After some interniptioii of our 

meetings by reason of ye Rebellion, on this day, 
(Dr. Smith being in ye Chair), three letters from Mr. 
Aston were read. — Th() ways of making Prince s 
raetall mention'd in ye lette^r of July 2 were ordered 
to be tryed, which Mr. Ballard undertook to do. 

Mr. St. George Ash, Secretary of the Dubly^ Society, 
sent ye Minutes of that Society for ye month of June : 
together with a paper enclosed in it, drawn up by Mr. 
Smith, F'ellow of Trinity College, by way of answer 
to Mr. Molyneux's Quarries concerning Lough-Neagh, 
which paper with very good reason ascribes a petrifying 
quality to ye Earth, but not to yc Water of that 
T-ough. ' The thankes of this Society were ordered to 
Mr. Ash and Mr. Smith for these communications. — 
Mr. Aland’s discourse concerning ye longitude, and 
aft account of ye monstrous fish mentioned in ye 
Dublin Minutes, are desired to be sent us. 

Dr. Cony presented ye Society with a tele.scope in 
ye name of Thomas Hardresse of Rochester Esqr. 
Ordered that ye Secretary send ye most humble 
thankes of tbis Society to Hr. Hardresse for this very 
generous present, ana that it be carefully preserved 
ift their S^^sitory, , 
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Societies sod Academies. 

London. 

Royal Society, June 25. — 1 >. H. Black; ^ ray 
spectra of thorium disintegration products, losing 
comparatively strong sources of thorium -B in 
equilibrium with thoriiim-C and thoriiim-D, the 
ray spectra of these' substances iiaA*e been re- 
measured in order to bring them into line with the 
standard spet.trum of radiuiu-J^ Several new lines 
were found. Of these, one group is of great inten.'st 
on account of th(i fact that, despite their liigh energy 
(2*5 million volt.s), tliey are due to the expulsion of 
electrons from tht* A', L, and M levels of an atom 
by one 7 ray. — C. F. Elam ; T(‘nsiUi tests of crystals 
an ahiuiiniuni zinc alloy. Tlie crystals, containing 
1 8 -6 per cent, zinc, resemble pure aluminium in 
structure and contain the zinc in “ solid solution.** 
They are harder and less ductile than pure aluminium. 
Fracture o('Curs on one or monj planes at approxi- 
mately 45" I0 the axis. 'J'hese planes are closely 
rela^mcl to crystallogra])hic jdanes. Slip planes are 
sointdimes parallel to planc.s of fraciunx - G. Shearer ; 
On the distribution of intensity in the X-ray spectra 
of certain long-chain organic compounds. In the 
X-ray “ spectra " of substances the molecules of 
which contain long open chains of carbon atoms, 
there is a certain large spacing corresponding to 
planes at distances apart closely lelated to the length 
of a single molecule or of two, end to end. A large 
number of successive orders of reflection from this 
plane can be obscrv<'(l, and their distribution of 
intensity is calculated (»n ('.ertain simple assumptions 
as to the distributujn of scattering material along 
the length of the molecule. It is thus possible to 
fix with H'asonable accuracy the position in the chain 
of the CO group in such s(?ries as the ketones and the 
esters ; this ajq)ears to open up a new application 
of X-ray methods to chemical analysis. Further 
work on these lines may throw light on the relative 
scattering power of the various atoms and atomic 
groups. — ('. F. Jenkin : High-frequency fatigue 
tests. High-frequency fatigue tests on copper, 
Armco iron, and mild steel were obtained at frecjuencies 
*so high as 2000 periods per second, and unsuccessful 
Vxperiment.s were made uj) to 5000 periods jier second. 
There is a small rise in the fatigue limit as the speed 
is increased. The dependence of the fatigue limit 
on the frequency has, ho\vevcr, an important bearing 
on the theory of fatigue failure. The term “ fatigue 
limit '* is used here to denote tlie greatest alternating 
stress which can be applied to a material h^r an 
indefinitely large number of ])eriods ivithout causing 
fracture. — L. \V. Bryant and I). H. Williams: An 
investigation of the flow of air around an aerofoil 
of infinite span. The stream-lines deduced were 
. compared with those for in viscid flow obtained by 
means of an electric- tank in which the equipotential 
lines were equivalent to stream - lines in a perfect 
fluid. Except for a narrow trailing “ wake,” the 
lines «)f viscous flow approximate to those for 
an inviStoid fluid, when a circulation equal to that 
experimentally determined in the wind tunnel is 
superposed upon the flow around the aerofoil with- 
out circulation. The boundary layer around the 
nose and over the under surface of the aerofoil is very 
thin. Velocities deduced from observed pressures 
on the surface agree ver^'^ well with velocities measured 
in the free stream, except over the upper surface, 
where ” wake ” begins to develop. — G. I. Taylor: 
Note on the connexion between the lift of an aerofpil 
in a wind fnd the circulation round it (Appendix to 
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preceding paper). The connexion between the lift 
force on an aerofoil and the circulation round it is 
independent of the contour chosen if the floty is 
irrotational, and also if the flow is not irrotational , 
provided that a special type of contour ‘is used, 
according to Messrs. Bryant and Williams. Their 
contours happen to be of the special type, so the 
accuracy with which the observed lift force agrees 
with that predicted from measurements of circulation 
is no indication that the flow is in fact an irrotational 
motion with circuhition.-— T. M. Havelock : Wave 
resistance : the effect of varying (B>aught. The . 
effect of finite draught rs considered ; in particular, 
calculations are made when the ratio of draught to 
kmgth is one-twentieth and one-tenth, a range which 
covers approximately .ship models. The theoretical 
curves show a reasonable agreement with experi- 
mental results. — C. V. Raman and L. 4 * Ramdas : 
The scattering of light by liquid boundf^ies and its 
relation to surface tension. Part 111. — W. H. 
George : An electrical method for the study of 

impact a])plicd to the struck string. The two 
impinging bodies close, during the impact, a simple 
electrical circuit which includes an oscillograph. 
From the current variafions .shown in the oscillograph 
record, tlio variations in mechanical jiressiire during 
ihti impact is derived. With a stimck string there 
are important fluctuations in the pressure between 
the hammer aiul string, depending markedly upon 
the position of the striking point along the string. 
At some' phues tliere is a momentary complete 
separatirm of lianniier and string. These results are 
inconsistent with the older theories of the struck 
string, but are (onsistent with the newer theories. 
The ballistic galvanometer method to determine the 
duration of the impact upon the struck string is, in 
general, invalid.— h'. H. Constable: The mecheinism 
of catalytic decomposition. A quantitative theory 
based upon the .series of papers entitled “The 
Caltvlytic Action of (Copper” (Proc. Poy. Soc., A, 
vols. q8 to 107) is developed. The dehydrogenation 
of alcoholic substances by copper occurs in stages. 
Keaction only occurs in a uni molecular layer in 
which the -('ILOH groups arc in contact with the 
copper surface. Activation of thtJ alcohol molecule 
by the catalyst consists in increasing the distance 
between the H atom and the G atom in the hydroxyl 
group. Qiiantitaii v^e treatment from this point of view 
leads to results whicli are not in accord with experi- 
ment. Application of the theory of probability to 
the conception of a “reaction centre” enables" the 
number of centres present to be connected with the 
heat of activation of each by an exponential relation. 
The eejuation obtained is in accord with experience 
in so far as it can be tested. — S. A. Emerson and L. C. 
Martin : The photometric matching field. — II. Peri*^ 
pheral stimulaticm of the retina with white light may 
cause a reduction in the limen of contrast perception 
at the fov'ea. With monochromatic lights, using 
the same wave-length in centre and surround, initial 
reductions lollow^ed by a rise in the limen are found 
with increasing brightness of surround at all wave- 
lengths, but the reductions are small in the red as 
compared with the blue end of the spectrum. The 
effects may be partly due to refle^ actions associated, 
with the retinal rods. — G, S. Adair : Partial osmotic ' 
pressures and membrane equilibria. Methods , fot 
calculating partial pressures are described, based on a 
long unrecognised equation for membrane equilibrium, 
developed by Gibbs. The modified form of Dalfen^s 
law applies to certain haemoglobin solutions over a 
wide range of concentrations,-, noP necessarily 
stricted to the very short range where the pressure , 
is proportional to the concentration. The partial 



July 4, 1925] ^^7 

osmotic pressure of haemoglobin is rclat d to the 
concentration by a form of Van der Waals’ equation. — 
Mary W. Porter : A contribution to the stndv^ of the 
optical properties of mixed crystals. In mixtures 
01 ammonium- and rubidium-magnesium chromates : 
(I) Variation of principal refractive index for vibra- 
tions along the symmetry axis is directly proportional 
to composition HvS expresses] in volume or molecular 
percentage. (2) The other two principal indices are 
also contiinious fuiK tions of tlui composition, but 
are not dir^j^tly proportional. The general result 
extemls the work of l.avcnp’ and Diifct on ortlio- 
riiombic mixtnres,-^ H. Gregory and C. T. Archer: 
Experimental determination of the thermal con- 
ductivities of gas(‘s.— 1 ). B. Deodhar: On atmo- 
splienc radio-activity and Indi.m weather. — J. K. 
Partington and A, H. Howe : Tlie ratici of the spec die 
heats of hydrogen. Tlie determinalum of the ratio 
of tlie specifi(', heats of hydrogen was undertaken 
by a method of adiabatic', expansion previously used 
with air and carbon dioxide. The mean ol nine 
determinations with* pnre hydrogf'ii at atmospheric 
pressure and temperature gave 7 * 't > J 3. 

and the values of (4*^32 gm. cal ) and (6-820 
gni. cal.) were calculated from this value and 
Cj, - Cy 1 *6875. — A. Cary and K. K. Rideal : The 
behaviour of crystals and lenses of fats on the surface 
of watcr.- ' 7 *art 1 . In the process of *’ surface 
sjireading,” on watcT and sola turns of N/ioo hydro- 
chloric acid, of organic ('omponruls containing a long 
chain terminating in a jxdar group, uTiimolecular 
films spread from crystals as vsell as lenses, a definite 
ecpulibnum surface tension or two-dimensional 
yiressnre, characdi'ristic of the compound in fpiestion, 
being established. Spreading oil lilins ajiyiear to be 
ynished out from the source (lens or crystal) by the 
further entry of molecules into the surface Liyer, 
rather tlian pulled out ovcm- a surface by tlie attraction 
of the nneontaminated water. — G. H Henderson : 
The capture and loss of electrons by a particle's. 
Singly charged a jiarticles were nieasiirt'd by an 
ionisation method. The ratio of doubly charged to 
singly charged particles in ecjuilibrinin is the same 
in different materials, such as gold, mica, aluminium, 
etc. With this ratio for any material exprc'ssed as 
the wth power of tlie velocitv, tlu'. value of 11 increased 
as the velocity decreased — A. S. Parkes : The effects 
on fertility and the sex-ratio of siib-.sterility ex- 
posures to X-rays — K. N. Chrystal : The genus 
I)rcyfusia (order HenupU^ra, family (Tienuesi(he) in 
Britain and its relation to the silver lir. — T. Moran : 
The effect of low temperatures on hens’ eggs.- - 
T. C. Angus : 'bhe electrical characteristics of an 
arc lamp (direct current) measured bv biological 
effect. — K. J. Lythgoe ancl J. H. Pereira : Muscular 
exercise, lactic acid, and the supply and utilisation 

' of oxygen. — Part XI. Ihilse rate and oxygen intake 
during the early stages of retovery from severe 
exercise. — J. K. Pereira . Muscular exercise, lactic 
acid, and, the supply and utilisation of oxygen. — 

^-Part XJI. A note on the techniciue of determining 
the resting oxygen intake while breathing con- 
centrated oxygen mixtures. - -Mary E, Laing : The 
composition of soap films. — G. 'K, Goldsbrough : 

' Torsional vibrations in reciprocating engine shafts. 
— D. Brunt .* Periodicities in European weather. — 

, S, Barratt : The absorption spectra of mixed metallic 
yapours (II.). — S. R. Savur : On the stress-optical 
effect in permanently overstrained celluloid. — O. W. 

" Hichardson : Structure in the secondary hydrogen 
spectrum (II.).,— -A. Cary and E. K. Rideal : The 
behaviour of crystals and lenses of fats on the surface 
of water (II, and III.). — J. E. Jones and P. A. 
Taylor : Some theoretical calculations of the physical 
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properties of certain crystals. — C. Chree : 1 'he 
relationship between tlie “ solar constant " and 
terrestrial magnetism. — J. A. Carroll : The vacuum 
spark spectra of some of the heavier elements and 
series classiti cation in the six'cdra of iuniseil atoms 
homologous with copper, sih er, and gold. - Sir J. C. 
Bose : Physiological and anatomical investigation of 
Mimosa pudua- J. E. Fulton : Fatigue and phiri- 
segmental innervation of individual muscle fibres. — 
(T Matthai . Colony hirmation in aslraud corals (I ). 

Royal Anthropological Institute, May xo. — K. 
Kiiggles Gates : Mondeliaii inheritance in man. Many 
abnoimalities in man are inherited as simphi Mendelian 
diflerences, and ilii.s is to be expected, since they 
must have arisen as single mutations. Such are 
brachydactyly and many othc'r digital abnormalities, 
which are u.sually inherileil as dominant characters. 
There is (‘vidence that (*ven slight abnonnalities may 
sometimes be lethal in their effects when jweseiit in 
the homozygous condition. Cataract is usually 
inherited as a dominant, while such conditions as 
albinism and alkaptonuria are recessives. Colour- 
blindness, haunopliilia autl stiinc other condition#are 
iisiially .sex-linked 111 iiihentanci*, their history follow- 
ing exactly the course from generation to generation 
taken by the sex chronio.soini's. But \ariiuis ex- 
ceptions are found ; and the same character ma.y be 
(lilferently inherited in tlilferent families, according to 
which part of the germ i)lasm was originally altered. 
The cephalu' iiuh’x luis long been regarded as an 
important racial character. Recent investigations of 
Frets, lliklen, and others lead to the view' that 
multiple, cumulative si/e factors are involved ami 
that brachycephaly in general is dominant over 
dolichocephaly. Age, sex, nutrition, stature and 
climate allect thi^ head form. Interracial crosses 
appear frequently to give 2-peakcd curves for cephalic 
index in later gmierations. R<‘Cords of crosstts between 
Indians and w'hitos, obtained in Northern Ontario, 
indicate that skin-colour segregates and that eye- 
colour is inherited independently of skin-colour. 

Paris. 

Academy of Sciences, June 2.- A. Haller and F. 
Salmon-Legagneur ; fho action of methyl magnesiums 
iodide on the ester.'^ of the a-inononitrilo of camphoric 
acid. When the reaction takers place in etherial 
solution the corresponding tertiary alc.ohol is pro- 
ducctl . in toliieiu' solution the nitrile group also 
takes part in tlie reaction, a ketone-alcohol being 
produced. H. Vincent: 'J‘hc plurality of the toxins 
of the coli bacillus and the experimental bases of 
anticohbacillus sc;rothfira.py. Evidence is given of 
the existence of toxins of /T coli rnmmtmis, differing 
in their thermostability and action cm animals. — 
de Sparre : 'I'he velocity of propagation of the ram 
stroke in armoured concrete mains.— Amfj Pictet, 
Werner Scherrer and Lemis Heifer : 'fhe presence 
of argon in the gasc^s from the alcoholic fermentation 
of glucose, Gliservations are given showing that 
in the alcohol fc'rmentation of glucose, atgon is 
evolved. It remains to be proved if this gas pre- 
exists in the yeast and in what fornf.*~-C. Sauvageau : 
The development of Leathesia diffofmis . — IVnjamin 
Jckhowsky : The generalisation of Cauchy's numbers. 
— Stefan , Banach : A characteristic property of 
orthogonal functions. — P. J. Myrberg : Discon tiniioua^ 
groups of linear substitutions, — C. : An 

apparatus for microscopic reduction entitled “ Pan- 
graphic." A description of a simplified pantograph, 
without a^iculation. — Bernard Lyot : Variations of 
the polarisation of Mars in the course of an 
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atmospheric disturbance. — Jean Boccardi : Tlie 
rotation of the interior planets. — H, Noirel : Deter- 
minations of the intcnsitji; of ji^ravity made in the 
Republic of Ecuador during the expedition of the 
Service g^ographique de TArm^e (i8<)o-igo6). — 
Mile. E. Gleditsch and E. Botolfsen . The X-ray 
spectrum of praseodymium, iieodidynuum, and 
samarium. Tables are giv(*n showing the wave- 
lengths of seven line.s for each metal. -J. Heyrovsky : 
Tlie physical signifn ation of electrolytic solution 
pressure. — Eugene Delauney : A new method of 
<iuantitative anahsis by X rays t'anous elements 
absorb a monc^chromatic bundle of X-rays to 
dillerent extents. Details of the ajiplication of the 
method to solutions of barium and strontium 
chlorides, and of pota.ssiiim ihloritle and bromide, 
are given.— J. L, Costa: The precise deteimination 
of the atomic’ nuxss of lithium o bv Aston's methocl. 
Taking lie .pooo, the mass of the lilfiiiim ((>) atom 
was touml to be O*oroi-oo2- H('ne Audubert and 
Henri Rabat6 : A method of deterniiuation of the 
granulometric distribution of disj)eised systems. — ('h. 
Courtot and K. Geoffrey. 2 7 o o'-tedrahydroxy- 
fiuorene --K. Lautz and A. Wahl . The iirylaniimmaph- 
Ihoquinones. The arylaminooxynaphtlialene sulpiionic 
acids. — L. Cayeux : 'I he existenct' of diatomaceous 
silex in the flints of th(' coarse limestone in the 
neighbourhood of J*aris. The sih'x consists of 
petrified organic n'sulues Kemain.s tif forammiferas 
radiolaria, ostracods, and gastcropods were found. — 

. Orcel : A white chlorite from Madagascar.-— 
ernandc/ Navarro : Tlie meteorite of Olivetiza 
(Spam). This was seen to fall on June 19, 1024. 
The predominant mineral is oliMiie, but the meteorite 
is remarkable for thc' small proportion of nickel-iron, 
— Jac([ue.s dc Lapparent : Thc tw^o forms of liydro- 
carbons in bituminous sehists — U. Bouygues : The 
axillo-coiyledon facies of the Soissons bean — Alfred 
Labriet and Kaoul Husson : 'llio principle of vocal 
accord, or a contribution to thc elaboration of a 
theory of the normal emission of the singing voice, 
and the synthesis of the corresponding vocal 
mechanism. - P. Maz6 : I'he influence of fluorine 
and iodine on the reproductivt* functions in rats and 
on the growth of tiu' young Experiments on thc 
nece.ssity of thc presence of fluorine in ihti diet of 
*?fats to ensure reproduction - f. Kahn : Active 
protoplasmic mass and reserve albumen. — C'h. Richet, 
jr., and K. Monceaux : Modifications caused by 
Cooking in thc metabolism of meat. E'rom experi- 
ments on dogs it is concluded that the metabolism 
of raw meat is more perfect than that of cooked 
meat. In diseases of the liver it is advantageous to 
Administer raw meat : in renal affections, however, 
well-cooked meat is indicated. — ‘J. Benoit: Com- 
pensating hypertrophy alter unilateral castration in 
the domestic cock.’— E. Faur^-Fremiet and J. Mura- 
kami : The aiuccbocytcs of th(‘ earth worm in the 
•quiescent and in the active slate.- H. Herissey : 
Asperuloside, a new gki coside e.xtractod from the 
wood-ruff. The new glucosidc has been prepared 
in crystals, contains no nitrogen, and gives on 
hydrolysis a reducing sugar and asperuligenol. — 
Alphonse Labb6 : E'our generations of ' Artenita 
Mturiquand, Leulier, Michel, and Idrac.' 
•C, avitaminosis and cholesterinaemia. — Kaoul Bayeux : 
Structural modifications of thc lung under the influence 
of great barometric decompressions. The essential 
jprimitive lesion of the lung determined by a sudden 
fall in thc atmospheric pressure is the parietal 
hypertrophy of the alveolae ; all the cardio-vascular 

f henomena are secondary to this initial lesion.-— 

. Henxijean : The signification of tbe electro- 
cardiogram, X 
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Official Publications Receiired. 

FtCmouth Observatory. Moteorologicsl Notes and Tables for the Year 
1924. By Jgmhtta Bath Phillips. Pp. 10. (Falmouth.) 

The Uiilvrtfaity of X.«ecl«» ; Department of Goal Gas and Pnel Industries, 
(with MetaHurjty). Repoft of the Uvesey Professor lor tlie Session m23- 
1924. Pp, 1 i. (Leeils.) 

Mitteilimgeu der NaturforHchenrlen GesellNchafc iu Bern. AUn dein ' 
Jahre 1023. Pp. IxxvilH liCi. Aus dem Julirn 1924. Pp. iJiH + lM. 
(Bern : K. .1. Wyss Krbpn.i , 

Proueedjn^^g of the Edinburith Mat.hniuatical Sorlfty. Vot 4B (Sessiop 
1924-25), Part 1. EdiU><i by Dr. T. M. Mai* Robert and Prof. U, W. 
Tumbnll. Pj>. iii*f 84. (London : G. Hell and Sons, Ltd.) Sa. net,' ‘ 


Diary of Societies. 

SArVUDAT, Jui.v 4. 

iNi’KiiNATioNAi. CtfVoRijsH OK Badiolooy (at Central Hall, Weatuiiuster), 
at 10 A. M. 

HRiri*<H Myoolooical Socikty (Phytoiiathological Excursioii” to Oam- 
bndK<.).--rrt)f. Sir. R. H. BlllVni and K L. En^ledow ; The Inheritance 
of Disease lln><i.stfinc<.>. —P. T. Brooks and W, 0. Moore; Silver-leaf 
Disea.m; -N. ,1. G. Sniiih *. Ileliiiinthosporiiun I)Uca.se of Cereals. — 
l>. Wesbui ; Tlie Control of Bunt in Wheat. — R. C. Woodward: 
Apple Mildi'w,— Mrs. M. N. Kidd: Fungal ln\Task)n in Apples to 
Relation to Senesfenoe. S. M, Wadlianj ; Clover Rot.— A. S^ith : 
Perennial Hast Myoelia. -Prof. Nntlall, Dr. Hare, and Mr, Tait: 
FuriKi Pat hoRenic to Man. 

Phybioal SociKTY OF I.ONDON (at Oxfoid). 

Phvhjoi,oo»oa[. Society (at Oxford). 

MONDAY, Avly 

Royal Sooibty or EiuNRcrinn, at L. Purser : The Alimentary 

and Rf*Hpiratory Systems of (■alamoii'Mh^H culnhitricus, Smith.’' -W. .1, 
M. M«m/.ios : Salmon (>>ahnn sttlar) of the Ttivei- Moisle, Eastern Canada. 

-Dr. W. W'. Taylor: Pimipitation of Sols by Polyvalent rons,— J. A. 
Warren and W. A. Tait: Analy-sis of Rainfall Reoorils in Glondevoii 
Catohment Area diirniR the years 1914 P.>20. -Prof. A. A. liHWson : A 
Contribution to the Lifo-History of Bowenla.— Dr. E. Noavorson : 
Aniinonites from the Upper Kirnmeridgr Clay. 

Royal Institution ok Ghrat Britain, at 5.— GencTal MeMtiiig. 

Faraday S<«’if,tv (Annual General Meeting) (at (ihemical Society), at 
5.15.’ At 5.80. — A. L. Marsliall : The Kleotrodepositjon of' Zinc from 
Acid Zinc Sulphate 8olut»ou«.~F. J.. Usher; The Nature of the Inter- 
facial Layer lietwoen an Aiiueoiis and a Non-Aqueous Phasie. — J. B. 
O’Sullivan; The Apjdication of the ^iiinhyiirone IClfii'trode to the 
Measurement of Ph Values in Solutions contniniriR Copper Iona and 
other Divalent Ions J. A. V. Butler: Co-ordination and Valency.— 
Jfi. D Campbell : A Chemical Tlieory of Komanent Magnetism. 

Aristotki.ian Sooirtv (at University of London Club, Gower Street), 
at S.-t-Miss L. S. StebbiiiK • Logical Cateifones. 

Mroh'o-Pstciiolooh al A-mjociation or Ghkat Biuiain and Ireland 
( at Bnmini^hani UnivorsityX 

TUN.WAV, July 7. 

MKruoo-PsYUHoLooiCAi, Asroi'iation or Great Britain and Irki.anp 
( at Birmingbam University). - Sir FredencK Mott: Presidential 
Aildress. 

Institution or Mi-ohan/oal Enoinkrrs (S uniTn<^r Meeting) (at Newcastle- 
upon-Tyne). (Continued on July 8, 5\ 10.) 

WPA^NKSDAY, July 8. 

M«nico-PsYi:Hoi.ooicAL Association or Great Britain and Ireland 
( at Binn int'lmm University). — Dr. G. A. Aivlen : Encephalitis 
Lethargic a and its Psychological Implications. 

THURSDAY, July 9, 

Diesel Knoink Users' Association (at Town Hall, Maidenhead), at 8.— 
C. G. Milton: The Working of the Rnaton Mechanical Injection 
Engine. 

Tuiikhculohih Socieiv or Scotland (at d Drnmsheugh Gardens, 
Edinburgh), at 4.30.— Prof. H. Moellgaard and Prof. K. Faber; The 
Hanocrywin (gold) Treai merit of Tuberculosis. 

MKDICO-PsYCHOLOOlf’.AL ASSOCIATION OF GkEAT BRITAIN AND IRELAND 

(at Birmingham Univeraity).— Dr. Grave* ; Inciilence of Chronic Sepaia 
in Mental Disease.— Dr. Pickworth ; The Iwlirm (Content of Thyroid 
Glands. 

FRIDAY, July 10. 

Medico-Psyoholooical Association ok Gkrat Britain and Irbland , 
(at Birmingham University). - Dr. A. M. McCutchcon; The luatitn- , 
tioiial Treatment of Mental Dottciency.— Dr. W, A. Pdtta ; 'DeliJ)q.ueiiey, 
—Dr. n. Smith : The Psychopathic PoraonaUty. . . 
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Science in Boys’ Schools : The Adminis- 
trative Aspect.^ 

T he issue by the Board of Education of the 
jjamphlet before us is opportune, having regard 
to the development of secondary schools now being 
taken in hand. The report e\j)n‘sscs the views of live 
t)£ H.M. Inspectors and deals more particularly with 
observations in 39 lioys’ schools, mostly urban. As a 
rule, the schools rontiiined more than 400 pupils and 
had Advanced Courses ; liigh value is riglitly attributed 
to the institution of these ('our.ses, whicdi have brought 
about improvcinents in apparatus and equipment — 
including libraries —and, best of all, secured more highly 
qualified teachers. Throughout the report, references 
appear to the primary need for securing teachers of 
suflTiciently wide knowledge, lircadth of interest, and 
business capacity in managcm(‘nt of the science side of 
a school in all its details, financial and technical as well 
as profe.s.sional. The science master must be competent 
to design! and revise sj'llabuses, to draft r(‘(|uisitions, to 
organise the ei’onomical use and repair of apparatus. 
It is suggested tliat university training departments 
should tcacli laboratory niaiiagemcnt, the need of which 
is even greater among science mistresses than with men. 

The whole report is evidently tlie result of careful, 
fair-minded observation, and if the constnuTive sug- 
gestions are too restrained, tljcrc are fairly plain hints 
to any science master who looks for guidance. lie is 
urged to aim at a really giK)d standard of equipment, 
and school authorities are advised to provide for the 
gradual carrying out of well-planned scliemes extending 
over a few years. There is no doubt that mucli can he 
done thus, jiarticularly with subjects like electricity^ 
and optics where the apparatu.s is practically permanent. 

Tiie neglect of biological studies, and the narrowness 
of the syllabuses, are attributed to the over-specialisa- 
tion which the universities require in candidates f(ir 
degrees. At Cambridge and London, ma,thematics, 
physics and • chemistry suffice for the preliminary 
years of the degree course. Boys who are not intro- 
duced to biology before leaving school seldom take up 
such study later — ** in this rnattet we are in a vicious 
circle.” It may be pointed out, however, that some 
alert headmasters of the larger Public Schools are 
developing biological classes, securing thereby an 
infusion of valuable thinking into the,higher forms and 
an avenue to open scliolarships which' is not at all 
crowded at present. More than this is needed to dire 
the too urbanised outlook of our boys, but perhaps 
there is better hope for biology introduced from above 
to supply the sixth form “ specialist ” than from the 

ol an Enquiry into th« Conditions affecting the Teachinir of 
Science in Secondary Schools for Boys in England. 1^. aS, (London : 
B.M. SUtionery ’ jd, net. 
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nature study of the preparatory school. One wonders 
what would have happened if biology had changed 
places with engineering in the growtli of Oundle School. 

Another weakness in the present administration is 
the inadequacy of the provision of lai)oratory attendants. 
This i^ bad economy. An cxamj)le is given of a very 
efficient school in wliii'h the laboratories are economic- 
ally run, that is, with wise expenditure and witliout 
waste. The cost ol apparatus and materials is 9.V. per 
head and of wages 7.?. i^d, per head, whi('h is about 
one-tiiird of the corresponding figures for the larger 
pul)li<' schools. It would have been worth wliile to 
point out that to leave an unskilled youth to clean up 
is to expose a laboratory to risk of destruction by fire. 

In view of tlie number of new schools now' being 
planned, it is to be hoped tiiat tlic Jkiard of Education 
will issue some suggestions on the planning of general 
and advanced laboratories for hoys and girls respect- 
ively. It is extremely difllcult to alter a block of 
science buildings, and too many laboratories are Iniilt 
on a wrong assumption as to the number of pupils to 
be taught as a class. More and more })ressure to reduce 
the staffing ratio will come, partly as the result of 
Burnham scales, and the Board of Education will be 
compelled to face the problem of the desirable size of 
classes in practical work. 

In connexion with the Burnham Scales, it is unfortu- 
nate that the Board of Education refuses to recognise 
works experience as qualifying in any way for service 
increments. Two examples come to mind, both of 
university graduates, where recognition was granted by 
the local education authority and refused by the Board 
of Education. One of these had first-rate works ex- 
perience and has designed and made, with the aid of 
*?us boys, most of the really good equipment for teaching 
mechanics and electricity in his school. The other had 
experience as assistant in the Cavendish Laboratory 
which has been of immense help to his teaching. Both 
men have now to accept lower salaries than if they had 
become tihehers without such experience. Not all 
works experience is valuable, but it is sheer folly to put 
obstacles to teaching in secondary schools in the way 
of such men as those to whom we have referred. It 
is to be hoped that the new award will leave appoint- 
ing authorities some discretionary power of recognition 
of such experience in instrument-making as calls for 
the study of scientific principles and the acquisition of 
manipulative skill. 

In their concluding observations the inspectors return 
to tiie first essential— -the quality of the teacher. Quite 
rightly, credit is given to the Science Masters* Associa- 
tion and the School Science Review for the useful work 
done in promoting discussion and interchange of 
opinion among teachers. A science teacher and 
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inspector of long experience wrote recently to ^express 
his ** deep indebtedness to Nature for invaluable help 
during all my teaching career, especially during the 
years when 1 was almost cut off from science workers 
except for the holidays when the British Association 
brought the needed companionship of fellow-workers.** 
Without insisting on any particular journal, it may be 
regarded as a had sign if a scieiu'c master is neglecting 
current scientific 1 iteratu re. The short courses arranged 
for vacations by the Board of Education are excellent, 
and they are widely appreciated. Why are half the 
applications refused ? If the Board is unwilling to 
spend the money, this is another bad economy. But 
considering the pressure in the opposite direction, it is 
perhaps faircT to thank the Board for all it is doing, 
especially the successful attention, by which the courses 
are made of such direct value in the school-teaching of 
science. We are grateful for this Report, wdiich we hope 
will be studied in detail by headmasters as well as 
science masters, and also by the administrativ’-e side of 
the Board. 

The Unity of Social Science. 

The Earth before History : Man's Origin and the Origin 
of Life. By Edmond Perrier. Pp. xxiv-l-345. 
156*. net. 

Prehistoric Man: a General Outline of Prehistory. By 
Jacques de Morgan. Pp. xxiii -1-304. 12,9. 6 d. net. 

Social Organisation. By i)r. W. TI. K. Rivers. Edited 
by W. J. Perry. Pp. xi -1-226. loi*. hd. net. 
Language: a Linguistic Introduction to History. By 
Prof. J. Vendryes. Translated by Dr. Paul Radin. 
Pp. XXX -I- 378. lbs. net. 

History and Literature of ('hrislianity from Tertullian 
to Boethius, By Prof. Pierre de Labriolle. Trans- 
lated from the French by Herbert Wilson. Pp, 
xxiii + 555. 25.9. net. 

The Threshold of the Pacific : an Account of the Social 
Organisation, Magic and Religion of the People of San 
Cristoval in the Solomon Islands. By Dr. C. E. Fox. 
Pp. xvi + 379 + 14 plates. 185. net. 

The History of Civilisation Series. (London : 
Kegan Paul and Co., Ltd. ; New York : Alfred A. 
Knopf, Inc., 1924-1925.) 

S OCIAL and cultural scholarship, or as we call it in 
its beginnings, humanism, was, in the develop- 
ment of modern European thought, bom before natural 
science. But it has been badly out-distanced by its 
younger sister, and only of late can it be seen emerging 
out of disorganisation and cdiaos. Nor is the road quite 
clear yet. Is there any unity in the vast medley of 
histories ’* and philosophies ** whether of language 
or of literature, of art or of political institutions, of 
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economics or of morals, of law or of religion ? In what 
relation do they stand to the old-fashioned history, pure 
and simple ? Is sociology merely a new name for these 
studies talten in bulk, or does it stand for an attempt at 
unification in rnetliod, aim. and the adjustment of 
tasks ? 

To these questions, and to many other detailed ones, 
there is no answer yet on whicli^all ('<an he aj^reed, 
^,^ough philosophers and methodologists have been 
discussing them for some time, especially in 
‘‘'^%)nsecMy* I'htire is, howo\’er, a marked tendency at 
among the spet'ialists as well as among those 
" who survey matters from ejiistcmologic'al points ol 
vantage to ('ome into touch witli emdi other, to recog- 
nise the unity ol social si ience and to co-ordinate their 
work so as to avoid Munecessary dujilication, to elimin- 
ate unhealthy sjiecialism, and to foster the sole aim of 
humanism — the knowledge of man’s nature, of his 
social organisation and of his (ailture. 

‘ The History of Civilisation Scries, some volumes of 
which form the subje<'t of this notice, promises to be 
perhaps the most important ('ontribution so far under- 
taken towards the task of organisation and systematisa- 
tion of the social studies. A glance at the ])ro.spertus 
makes us anticipate a library of masterpieces, for 
the best workers of France, Great Britain and some 
other countries are contributing from their own 
speciality and are attempting to bring it into line with 
the contributions from neighbouring fields and with the 
results of general sociology. Including all the volumes 
of the important French collection “ L’l^Amlution de 
Thumanite,” started a year or two ago and now in 
progress, the English Library, edited by Mr. C. K. 
Ogden, of Magdalene (’ollege, Cambridge, contains 
additions and improvements which will place it, no 
doubt, above its continental counterpart. The volumes 
already issued in English fully bear out our best hopes, 
and those additions which do not belong to the French 
series, d:he volumes by Dr, Rivers and Dr, Fox, estab- 
lish its claim to superiority. 

The whole plan of the. English series is in itself a 
. vindication of the unity of social science. Arranged so 
as to include all manifestations of human culture 
accessible to the eye of science, it follows roughly a 
combined historical and geographical plan. Starting 
from the most comprehensiv^e picture, the empty 
earth in the midst of the empty universe awaiting the 
arrival of man, it passes then to the gradual develop- 
ment of organic life and the early history of mankind. 
These initial stages, described in the volumes of 
MM. Perrier and de Morgan, are accompanied by a 
series of introductory works which give a theoretical 
account of the various aspects of human culture : 
social organisation (by Dr. Rivers) and language (by 
' Wa' a9o6, vot. 1163'” 


Prof. V’^endryes), the two tools of humari action and of 
human thought ,• the geographical and the racial 
factors (in two volumes by MM. Febvre and Pittard) ; 
an epitome of man’s politital evolution (in the book of 
1\1M. Morel and Davy, “From Tribe to Kn)[)irc’‘); a 
volume on man's prime\'al domesticity (“ Woman’s 
Place in Simple Sot'ieties,” by Prof. J. L. Myres), and 
“ (*yc]e.s in History ” by the same writer. 

'I’lie story tluai begins at the traditional cradle of 
eulturc, the anf'ient East, on the lioly hanks of the Nile, 
the Euphrates and Tigris, and on the shores ol the 
Mediterranean, where the origins and liistory of llie 
early I'anpires and their civilisations are described. 
Remaining within this geographical area, we follow the 
lead of lime, and after having been shown the growth of 
the /1''.gean (‘ixilisation and the formation of the Greek 
people, we study tlie history ol Greece in all its wonder- 
ful cultural at'hicAcmcnts ; next, in obedience to 
historical destinies, hegtanony has to be surrendered to 
Rome, with the laws, jiolitics and economic organisation 
of w'hie.h w(i are then coia erned, from the humble repub- 
lican beginnings to the final expansion of the Empire. 
This brings us far beyond the geographical boundaries of 
the Metliterranean basin to the vast areas occupied by 
the Teutonic peojiles to tbt^ north, the Persian, Indian 
and (’hincse civilisation to the cast, and the Mongol 
cultures of Gcntral Asia. All these cultures will be 
studied in a series of monographs in a special section 
which closes the big division de\ oted to pre-history and 
antifjuity. The second division will contain volume.? 
on Christian religion, on the break-up of the Roman 
Empire, on the religious imperialisms of Christianity 
and Islam, on the political, social, economic and 
intelledual evolution in the Middle Ages and modern 
times. The English library contains besides all this 
several special sections, one on the liistories of various 
subjects, such as medicine, money, costume, witchcraft 
and what-not ; a section on Oriental culture, on his- 
torical ethnology, and a few more special sections not 
yet exhaustively announced, dealing with modem 
history. 

The field of .social science is thus fully and compre- 
hensively covered in the English library. But this 
summary following merely geographical and chrono- 
logical lines does not do full justice to the merits of the 
plan and of the achievements of the series, so far as 
they Jmvc been laid before us. It ig the nature of the 
subjects treated in each group which constitutes its 
importance and makes it absolutely unique, as the^first 
fully scientific history of civilisation in the P^ngHsh 
language. Por there is no doubt that a deep modifica- 
tion in our conception of history has taken place during 
the last generation or so. 

Take, foV example, the history of Greece or Rome. 
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For most of us it has been, and still remains, the kernel have created another figment for tidence in the mathe- 


of historical reality and, the standard of our cultural 
values. Ancient Greece especially embodies for us the 
retrospective ideal of heroism, beauty and wisdom 
shining in the glory of a unicjue setting, of a chosen 
people and of an irrevocal)ic past. We have our 
Golden Age in this myth of Greek culture, of Roman 
statesmanship, and this myth has been one of the main 
civilising forces from the Renaissance up to the present 
day. However science might deal with this mythology, 
scholars, dreamers and metaphysicians will still read 
into certain epoc hs of history an inspiring epic, a thrill- 
ing drama, a revelation of purpose and wisdom in 
destiny, a moral inspiration wdiich allows man to bear 
the gloom and oppression of his own time. The reality 
of Homeric fights, of the Ilifilic al stories and the myth 
of classical antiquity, will remain untouched for ever 
by the most destructive of liigher criticisms.” 

This is well, for we want our myth to remain intact, 
while at the same time the spirit of science forces 
history into accomplishing a diflVrciit task from that of 
glorifying and idealising the past or of making it into a 
dramatic play of national destinies. The new^ history 
cannot carry out its work without the help of soc ial 
science, psychology and a comparative study of culture. 
Scientific history, after it has thrown overboard drama, 
sentiment and myth, after it has introduc'ed the most 
rigorous methods of scrutinising and reconstructing 
sources, still stands helpless before its main task : and 
that is to build up the process ol human development in 
terms of personality and character as they work upon 
masses of people and as they soh^c cniestioiis of organisa- 
tion and politics, of taxation and other economic 
arrangements, of warfare and education, of domestic, 
Ihoral and religious institutions. For the knowledge of 
personality and character the historian might repair to 
the psychologist; in the study of organisation and 
politics the sociologist might help him ; the scrutiny 
of values, whether material or moral, has to be carried 
on in collaboration with economics, the science of 
material culture, ethics and other normative disciplines. 

Yet in all this the historian will find that he has quite 
as much to give as to take, lor each of his auxiliary 
sciences has suffered by conducting its work single- 
handed and upon a somewhat artificially specialised 
material. The student of psychology has worked on an 
isolated, individual mind, suspended in vacuo ^ and he 
has wasted much of his time therefore in studying an 
unreal figment. Endless sociologies ” have been 
written upon a subject constructed ad hoc, whether it 
be the group mind or the consciousness of kind/' 
** imitation or race war " conceived as unique 
sociological principles, the purely formal ” in human 
organisation or the " exclusively organic." Economists 
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matirally economic man who follows the purely 
economic motive. The moralist made his “ absolute 
good,” his “ categorical impeff*ative ” or his ‘‘ moral 
sense/' and proceeded forthwith to study and to worship 
the idol fashioned by his own hands. Each specialist 
foredoomed bis results by working on a figment. For 
human nature cannu be cut up into bits, nor man's 
mental endowment .separated from his social habits 0^ 
his material culture, or his moral and economic vali;^ 
The human mind, with its plastic instincts shap^ 
(ultural habits, its reason bound up with lang./^^ 
its emotional life determined by social bonds, values and 
ideals, is an integral subject of study. Specialisation 
there must be, and it probably will have to run on the 
traditional lines of psychology, sociology, economics, 
ethics and so on. But this specialisation must be the 
result of a central theory of human culture, this term of 
course embracing the human mind, the factors of 
organisation and material civilisation. 

In this the historian, coming with lus ( oiicrctc, full- 
blooded reality of an individual ci\ilisation at a definite 
epoch evolved by a definite rac‘e, forces tlie specialists 
to lac e the real problem. For in the com reto rcjality of 
life*, legal clecl eomprehensivedy and examined scientific- 
ally, WT sec how^ all tlie aspects intermingle and influence 
one anotlier, eac'h sufluiently independent to recjuirc 
a specialised study, eac'h at tlie same time so deeply 
influenec'd by the others that it must ]>e sliidic'd against 
the background of the whole eultuie. 

We c'an see this method well exemiilificd in the sc lieme 
of the Grec^k section in this library. Tlie ethnographic 
foundation of (heek c ulture is given in the first volume 
on the formation of thci Cireek jjeople. Economics, 
religion, art, sc ience, politic s aie then studied in separate 
contributions, c’aeh written in a sociologic al spirit, each 
giving an analysis of one aspect of Greek culture, yet 
all connected into one comprehensive, picture. The 
analysis of any other part of the scheme shows the same 
plan, and the names of the writers vouch for the fact 
that every contribution will be written in the modern 
scientific, that is, sociological spirit. 

It is in this that the English series shows its superiority 
over the French library. In glancing over the prospec- 
tus of this latter, one or two capital omissions at once 
strike us forcibly. A series conceived in the sociological 
spirit should place perhaps two subjects in the forefi^ojtit 
of its attention : economics and the study of donr^ltic 
life. The importance of the former has been litiider- 
estimated for ages by the historian, though* ha$ 
certainly been over-emphasised in the modern theories 
of histoiical materialism. Nevertheless, childish as it 
is to regard wealth as the unique vera causes all 
cultural process, its study cannot be omitted from any 
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scientific account of any type of civilisation. Even 
modern anthropology has begun to disrover in theory 
and in field-work that the produetion and ae<|insition 
of material goods play a far greater jiart in primitive 
life than was ever suspected by the earlier authorities. 
In historical times, (‘conomies play an important part 
in the shaping of politif'al history, ot soi'ial organisatiim 
and of the other cultural pursuilsfbut certainly not as 
a ii.niqtie and sufru icnt ('ausc of e\erything, but as an 
m iviclu^ whi(’h man ('aniiot dispense, and which in 
ditTerei^y^.jj^,^ the student must not ignore. 

5 le other fa dor, domestii ity and family life, is, so 
the crucial test of really seientifu' anthropology 
t'liistory. 'i'he most ubiipiitous (‘lemenls in man’s 
'the scliool ot bis inlancy, the background of his 
youth and the aim# of liis age- the family and the 
household, arc ( (M tainlv tlie i ell ol luiman society, and 
their constitution influences deejily the other forms of 
soeial grouj^ing in any eulture. Modern jisyehology 
teaches us also that tlu* (*arly intluerues of the family 
leave a deep impression on the individual’s mind and 
in <'onse(|iu‘nee ujion the whole eullural a('ti\ily of 
a (‘omrniinity. 'I"hert‘ is no diaihl, lauvever, that the 
S('ientili(' treat nu'nt of domi'stii'ity in its in(liu'n('(‘ ui)on 
<‘nltiire is extremely diltif ult. Just beeausi* it is so deej) 
and powerful an influence, it is to some extent intan- 
gible and invisii)le ; so th.it the modern historian finds 
in hi.s soiinTs onl}' scanty and indirect iufoj inalion 
about llie dorni'stic life of the a\(‘rage individual, 
altiioiigii arelia*i)log y. folk-lore and even oomparati\(* 
anthrofiology ('an assist him in this to a great extent. 

ft is therefore a remarkable omission that in the 
French series the two subjec ts ol (m onomic's and 
(loineslie life should hav(* been almost eomjiletely 
neglected. 'This gap will be filh'd b\ Mr. Ogden in the 
English libiary, and be lias summoned lo this task j 
the help ol (oiujii-tent writei.s. The volume by I’rof, 

J. L. Alyres 011 “ Woiiiau’s Elac'c in Sinijile Srx'ieties/’ 
which is announced ; tlie works on “ Lile and l.ahoiir 
in Greece and Konie/' by M. Glot/ and jM. Paul 
Louis; the (’ontrihution on the regime of the 
castes in Anc'ic'iit India, by .Mr. (i. S, (diurye; the 
book on jKjpiilar lile in tfie last Roman Empire by 
Prof. N. Baynes ; tla^ volumes on “ Lilt' and Labour in 
the Middle Ages and in Modern Europe,” hy M. 
Btiis.sonade and Prof. Renard, and on Women in 
iMedievalTimes/’ l)y Dr. Eileen Bower; the“ Idiilosophy 
of Capitalism ” and the “ Tli.story of Money/* both by 
Dr. T. E. Gregory-“all these, eonfinecl to the JCnglish 
series — promise by their subjects to be among the most 
intewjsting volumes, and by their authors, among those 
of the greatest value in the library. 

The ^comparison between the French and English 
series and the advantage derived frtim the combination 
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of the best lon'es in two cciuntries suggest the one 
.serious criticism that could be made with regard to the 
present enterprise - the jilmost cumph'te hu k ol German 
and American contributions. German sebolaiship in 
works referring to classir'ul antiquity, in comparativi' 
linguistics, in many domains ol psyi'bology, in iustoiiciil 
economies, jurisprndenee and in the theory of thi* ^tale 
is unrivalled. \o one will sns])e('t Mr. Ogden, tlu* 
War-time I'llitor ol tlu; Magazine, ot narrow- 

mindi'd ehaiivinism or ol an)' of the lutile though un- 
fortunately widesjjread prejudii'i* against the .^cienee 
of a great nation. Jl i.s therefore to be bo{>ed that in 
the jicnding additions lo the series announced in the 
pro.sjiectus there will hi* ineliKha] tlu; works of some of 
the leading humanists of Germany. 

It is also to be hoped that some of the best works of 
the Fnited Slates to be published within the lU'Xt lew 
years will find tiu'ii wav' into this series and make it 
even more u*pre?>('ntal ivt* and inlernafional. For in 
this big I'olUitive woik on civilisation the unity cd 
human ('iillme and of human s< ieneg* shouhl be inani- 
ft'sted by the eo-ojieralion of difU'rcmt nations as well 
as in tlu* intrinsic unity ol the siihjec't with which the 
authors aie (](*alin!',. B. M.m.inowski. 

Real Builders of America. 

/d Popular Ui.story of Amrncan hiveuhon. h'ditcxl by 
Waldemar Raemj)l‘f('rl. Vnl. i : 'rransportatioii, 
Cominimiealion.and l^owTr. J'j). xvi t-577. Vol. :i : 
Mal(Ti«il Rc'.sourf (‘.s and Labor-Savuiig Machines. 
I'j)- \iv f 157 ' (New ’S ork and London: ('harles 
SeribneTs Sons, U124.) net. 

^ tlu' (‘Ntraordinary development of the L'liitc^ 

1 . Stales during the last century, lu’story jire.seiits 
no parallel. From a ])o.siti()n ol lomparative insiguifi- 
('anei* she lias risen to be the greatest manufacturing 
nation the world has ever seen. The growth of lier 
industries has indeed been remarkable, a.n(l the real 
builders (d lier fortunes luiv'e not lu'C'ii her statesmen 
and soldiers, but her meelumies and inventors. While, 
liovvev’er . tlu* story of her national [.irogrcss is fairly 
lamiliar, a knovvl(*dge of lier pioneers and their work is 
not general, and it was therefore a liappy thought to 
]>ring ti»gethc'r this series of t'ssay.s giving a review of 
the great things aeliiev^cl. 

It wa.s to an Ameruan audience yiat Lord Pla)fair 
once remarked, “ Sc'ience has no rountry though its in- 
restigator.s havT birthplaces.” In some degree the .silme 
may be said of invention, and freqnentlv the jilan of 
writing the history of either science or invention from 
the .national point of view is unsatisfac'tory. Still, 
there arc advantages if the work is done impartially, 
and fortunately tlie editor and writers of this popular 
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history of American invention have not been too eager 
to emphasise the work of their countrymen at the 
expense of others, and the sketches, though by many 
writers, are throughout eminently readable, entertain- 
ing, and informing. The work is well balanced ; good 
accounts are given of scientific clLsc'overies and mccliani- 
cal inventions made in iuiropc before lieing taken up in 
the United States, and a large proportion of (lie illustra- 
tions are from the Science Museum, South Kensington, 
the Dcutsclies Museumof Munich, and other institutions. 
We thus read the old stories of Watt and Stephenson, 
Volta and Faraday, (hitenburg, and J)aguerre and 
Daimler, in a new setting. 

There are in all 27 chapters liy i8 different writers, 
and the work is divided into five main parts d(W’oted 
to transportation, cornmnnicatiun, ]K)wer, material 
resources, and labour-saving macliines. T1 h‘ opening 
cliapter deals w'itli railways, and in the year which is 
seeing the celebrati(jn of the c(‘ntenary of the Ihockton 
and Darluigton Railway this is of especial interest. 
American locomotives have long ago surpassed European 
engines in size and pow'er, though not in speed and 
efficiciK'y, and wo are told that the largest goods engine, 
the Virginian, woiglis 450 ton.s, and has no less than 
10,725 square feet of heating surface in lier boiler. I'he 
Rocket had 157 scjuare feet. Several of the chapters 
give striking statistics ; and in the first chapttn* it is 
stated that the United States now has 69,000 loco- 
motives, 57,000 passenger cars, and 2,500,000 freight 
cars. The railw'ays employ about 2,000,000 men. 

After the story of the railways come tliost* oi the 
steam-boat, electric tradion, motor cars and aeroplanes. 
TJic next group of chapters is devoted to printing, type- 
writing— in 1919 tilt* wHirld produeed 875,000 type- 
writers, of wdiich 775,000 were AmenVan — telegraphs, 
telephones, wireless, photography, “Pictures that Live 
and Move," and phonograplis. 'J'liough the moving 
picture business owes its main development to American 
enterprise, a fair account is given of the work of Faraday, 
Plateau, Isomer, Marey, and others, but the birthplace 
of the “ movies ’’ was Philadelphia, where at the .Academy 
of Music in February 1870 TIenr)' Ileyl threw' on the 
screen a series of pk'tures showing the movements of a 
couple w^altzing. T'he reader is taken behind the scenes 
of a .studio, and it will perhaps come as news to many to 
read that some of the accidents seen on the films are 
real ones, and jthat llubert Kittles, a well-known 
motorist, “ w^as in bed for weeks with broken l)onesafter 
a realistic motor cycle race, in which the .story called 
for a real tumble.*’ 

The second volume of the history treats of the great 
metallurgical, oil, timber, machine tool, and textile 
industries. We see how the inventions of Bessemer and 
Siemens led to the rise of Pittsburg, hoVir petroleum 
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wells are sunk, how^ giant forest trees are fehed and 
transported, how^ the agriculture tractor came into 
being, and how boots arc made by machinery, enabling 
llie States to turn out 300,000,000 pairs of shoes a year. 
Machine tools had their birth in the shops of Wilkinson, 
Bramah, and Maudslay,hut to-day they are designed by 
the staffs of professional inventors maintained by the 
great companies. They are characteristically American 
in the sense that they have been brought into being to 
solve tlie problem of producing vast quantities c/ali;. 
articles cheajdy in the fac'e of high labour costs, 

In the space of 1000 pages it was, of course, impo... 
for the writers to deal wdtii all the pioneers. We thus 
miss any mention of James Rumsey and his steam- 
boat, of Ericsson and his gun turret, of the work of the 
great iron master John Fritz, and of Robert M 'Alpine, 
the father of the wood ])ulp industry. In the chapter 
on the incandescent lamp, Swan should certainly have 
been referred to. But apart from tJiese and other 
minor criti('isms, it must be conceded that this popular 
history is one of the best bo<jks of its kind which have 
yet appeared. 

Bird Life on the Norfolk Broads. 

Broadlaiid Binh. P>y IL L. Turner. Pp. xvi 1 1724 51 
plates, (London: Country Life, Ltd.. 1924.) 15.9. 

net. 

T hat skiUxil watcher and })hotograplicr ul birds, 
Miss E. ].. 'Lunuir, lias published what she 
describes a.s “ just a record of my own ])ersorKil oliservu- 
tions of the birds 1 luive lived witli for twenty years. “ 
She has had opportunilites wliicJi many will envy, and 
lias used them in a way which all must admire. She 
has spent tiie whole of many seasons in a house-boat 
on llickling Broad, devoting herself entirely to tlie 
observation of bird-life in that interesting localit}'. 
By dint of much patient watching, she has acquired a 
great knowdedge of the intimate lives of some of the 
most interesting and least accessible species. What she 
has learnt she faithfully records as a plain narrative, 
avinding anthropomorphic interpretation on one hand 
and not attempting theoretical deduction on the 
other. The result wdll give much pleasure to lovers of 
birds, and at the same time is of considerable scientific 
interest. 

Several noteworthy ornithological events are re- 
corded in tiiese pages, such as the first nesting of the 
bittern, in 1911, after it had been for long regarded as 
extinct as a British breeding bird, and the nesting of 
the ruff in 1907 after an interval of many years. The 
bittern; happily, is now re-established, but so far the 
ruff has not been found to nest regularly. Miss Turner 
also describes the first nesting of the cormorant in 
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East Allodia for a century -on a high tree, as is com- | 
moniy the case inland in Ireland and on the ( ontinent. 

Other chapters in the book deal with birds whi<‘h 
range front comparatively uncommon species, such as 
the stone-curlew and the bearded tit, to familiar birds 
which may be found in marslilands throughout the 
country. About all of them we are told something of 
interest, but we an' at the same ti«n(' warned against 
hasty generalisation from the behaviour of a few 
individuals, t)ecause close obser\ation rex cals great 
differences in behaviour between one and another of the 
same spe('ies. 

The writer has not always lestricted Jier stay in 
Norfolk to the nesting season, but has also spent the 
autumn and winter in her house-boat. In late summer 
she has seen migrating; swifts arriving fron^ the north- 
east, appearing first at dawn as a faint cloud in the 
zenith which ra[)idly drops earthwards and resolxes 
itself into a great host of birds. Jn autumn she has 
seen the xast concourse of millions of starlings which 
roost in the reed-beds and perform aerial evolutions 
on su('h a scale that the lino may “ stretch from Potter 
Heigham ( hundi on the south to Jli('kling Hill on 
the north-west, a distaiu'e of Hn'c miles.’' In mid- 
winter, with the broads neatly ice-boimd, she has seen 
such t])ings as hfty-four swans, in strict chevron 
formation, passing across the fa<'e of the moon. 

Miss Turner ay)paT(‘ntly ])cgan as a bird ])hotograj)hcr, 
but she has benome much more than that. Her book 
would indet'd liavc been well wortli reading, as a record 
of observations, even without the evcellenl photograplis 
with w]\icli it is illustrated, although naturally thi'v add 
much to its charm. Many ol tliem are of valm* in 
depicting action instead of being portraits only. 

Our Bookshelf. 

ha G^ochimie. I’ar Jh'of. W. Vernadsky. (Non voile 

Collection scieutirKjue.) Pp. vi .^04. (Paris : 

Felix Alcan, i<;24.) 12 tram s, 

I'lirs book of four chapters is a reprint, xvith some 
amplification, of lectures given In* JVof. Vernadsky 
at the Sorbonne during 1922-23. The first chapter, 
wdiieh opens with the questionable statement that 
geochemistry is a science new to the twomtietli century, 
is devoted to general considerations, including the 
"subdivision of the earth’s outer layers or envelopes 
according to their physical, chetnieal and biological 
characteristics. Apart from the atmospheric layers, 
Vernadsky’s various groupings of these envelopes may 
be indicated roughly as follow^s : 

1 ^Vater and 

Superficial } superficial Piosphere. 

[ crust 
I Sedimentary' 

Metamorphic -I and ’ Lithosphere. 

( granitic J 

Magmatic Basaltic Magmosphere. 
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jMineral.s .stable in the superficial envelo])c are termed 
vadose, thf)se in tlu‘ mclaniorpliic envelope phreatic. 
and those in the magmatic envclo])c (ycles 

of change in the chemical cennposition of minerals an' 
distingnislu'd as primary cycles i) th(‘ir conq>letinn is 
effected in two or more (‘iiv'clopes, and secoudaiy t yules 
if tliey aie ('ompletcd witliin the limits ol a singh' 
envelope. The application ol these notions is ilhistiMteil 
by a detailed account of the geoclu'miial history ol 
manganese, v\hic!i furnishes an exanqile of a primal) 
('vcle involving juwnilc, phreatic and vadose < liangcs. 
Chap. ii. deals witli silica and the silicates, ('haji. iii. 
witii carbon and living mattc'r, and (diap. iv. witli the 
radic )aet i x^e clem cuts. 

A notahh' feature of the' book is the large place 
allotted h\ tlie author to hicK'hcmic al agencies in 
mineral transformations. His a(‘coiint of the dynamic 
equilibrium between carimn dioside and living matter, 
or what he ('alls the vital eycle, is of special interest 
from tliis ]>oint of viexv. His discussion of biochemical 
cvidcnc'c, howexer, shows that he is an enthusiastic 
supporter ratlier tlum a critical examiner of the claims 
made' for Inoclumiical fac tors in gcodicmical changes. 
An exanqde ol ihi.s is prox ided by his lefcrentt^ to the 
])rc)cc.ss of latcrisation, and his easy conviction that 
the ])rocess is c lcarlx' a hioc'lu'miial oiu'. 

In a gcmcral wav, Vrof. \'ernadskv’s vicwvs an* less 
likelv to be ('halh*ngcc] by chc*mists and [>hysicists 
than bx' geologists ; but it will lx* admitted bx' all that 
his book is full of interest on acrount of its largeness 
of outlook and its amjdc' n'cognition oi the many-sided 
characler of geoc'hemic al yirohh'ins. T. C. 

Physics' ill Industry : Leciines delivered before the 

Institute of Phys'i(s\ Vol. 2. liy Dr. J. W. Mellor, 

Dr. A. K. Oxley, Piof. C. 11. Dc'se h. Pp. 4S i-b 

})lates. (T.ondon ; Oxford Cniv(*rsity Press, 1924.) 

3s'. net. 

'JUE a])]H*arancct ol a second volume of those valuahle 
lectures on jilcx sics in industry evokes the 'thought -- 
and the fear --that hcfoic long xve may liave a spc'c'ial 
society and a special journal dewoted to this subject. 
Put for the fact that engineering has liitfierto been 
regardecA as the one and oulv fi<‘ld of applied physics 
that matters, these w'cjuld prohafily liave seen tlic* light 
many years ago. Industrial c hemistry has long bec'ii 
in the public eye ; industrial pl\ysic:s, apart from 
engineering, has y(*t to come iritci its owm. 

In his absorbing lecture on the a])])lirations of physics 
to the c eramic' industries, Dr. Mellor was eomjK'Ued by 
the tyranny of time to confine ln,'> remarks to aj)plic'a- 
tions that are ncq c'ommon to other industries, sucli as 
the drying of clay and cla.v wares, thermal and con- 
traction strains in c eramic goods, and the electric al and 
thermal expansion of glazes. He deals lucidly and 
suggestively with these topics, and his general remarks 
on applied physic s and physicists, if mtt entirely novel, 
an* wry sound. JAr. Oxley, us physicist to the Priti.sh 
Cotton Research As.sociation, has found, cemtrarx^ to 
expectation, a vast field for research in the textile 
industries, and particularly in bringing scientific method 
into the tc.sting-room. He points out that the dis- 
tinguishing feature of physical research in this field is 
that, owing fo great variability in the niw^ materials, 
series of observations sometimes involving many 
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thousands of rtaidings have to be made, and conclusions 
drawn from them by statistical methods. As examples 
of the work to be done he disf'usses the testing of 
rigidity, elasticity under strains, effects of variable 
stresses, fatigue, regularity of the spun tfiread, and the 
appearance of the finished fabric. He concludes with 
the recommendation that al>.stra(‘ts on tJu' progre.ss of 
textile research should be given their place in tlie chief 
scientific journals. Th(‘ third ledure, on the phy.sicist 
in metallurgy, shows the enormous importance of 
pljysics in later-day metallurgical research ami practic e. 
The most numerous and varied applications of physics, 
states JTof, Dcsch, are connected with the heating, 
forging, hardening, and alloying of metals. Magnetism, 
he tells ns, is becoming of increasing importanc'c, and 
atomi(' stna'lure, properties of crystals and X-ray 
analysis, are all of ac'tual and [)otential value in 
metallurgical research. The lectures reach u liigh 
standard, and the introductory remarks by the lion. 
Sir C'harles Parsons ('oncerning the role of higher 
matliematics in applied phy.sical rescairch should not 
be overlooked. 

Arabiu'hc Alrhenusten, Von JuliHS Ritska. 2 : 

al-^ddiq, dtr serhsie Jnidni. Mit eincr i^achhildun^ 
dcr Handicfnift Gotha A. i2()2 (llaleh 33S) in Mauul 
drtick. (Ileidcll)erger akten der Von-Portbeim-Stif- 
tung. Heft JO.) P)). i28 { 62. (Heidelberg: (arl 
Winter's Hniversilatsbuchhandlung, 1924.) 7*20 gold 
marks. 

Prof. Kuska\s erudition is equalled only by his 
energy. He has now followed up his monograpli on 
Chalid ilm Jazid (see Xa'j urjs September 20, 1924, p. 
427) with an interesting and important memoir on Ja‘lar 
al-Sadiq, the sixth Irnarn. Included in the memoir are 
the text and a translation (with full notes) of an al- 
chemical treatise falsely attributed to Ja‘far, the 
“ Hook of the Letter of Ja‘far al-Sfidicj on the Know- 
ledge of the Art and of the Noble Stone.'’ The text is a 
facsimile of IMS. A. 1292 at Gotha, and is supplemented 
by additions and \'ariations from a manuscript in the 
Library at Ram pur. 

The memoir is divided into six sections : (i.) ya‘far 
al-Sadiq in history and h^gend ; (ii.) the writings attri- 
buted to Ja‘far ; (iii.) Ja‘far as the tcaclier of jabir ibn 
Hayyan ; (iv.) JaTar as the author of chemical works ; 
(v. and vi.) trauslationand text of tlie alchemical treatise 
mentioned above. Prot. Ruska’s main conclusions arc 
that Ja‘far had nothing wlnxtexer to do with alchemy, 
that all the al('}K*mi('al works attributed to liim arc 
spurious, and that he c(»uld not have been the master of 
the great Jabir. He says that it is quite untliinkahic 
undenhhar) that Ja^far al-Sadicj could, at l\Icdina, 
have come into any conta<'t with either practical or 
theoreti(‘al ah'hemy. If this conclusion is justified, it 
folio w.s that Jabir could not have learnt ak-hemy from 
him, and Prof. Ruska is therefore forced to the extremely 
ir^ortant conclusion that “ all writings ascribed to 
J^bir, in which Ja‘far al-Sadiq is represented as his 
master and teacher, are to be regarded as falsifications 
of a later date.” 

Prof. Ruska’s conclusions are certain to have the 
happy result of prov'oking much further research, but 
we feel that it is as yet too early to give unqualified 
assent to his criterion for judging the authenticity 
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of works ascribed to Jabir. His memoir is undbubtedly 
the most important contribution to our knowledge 
of early Islamic chemistry which has been made in the 
present century. J. H. 

Statics : including Hydrostatics and the Elements of the 
Theory of Elasticity. By Dr. Horace Lamb. Second 
edition. Pp. xiii- 357. (Cambridge: At the Uni- 
ver.sity Press, 1924.) 12^'. Gd. net. 

Prof. Lamk’s books on the various branches of me- 
i'hanics require no introduction to the modern teacher 
and student of applied matheniatk's. By their fluency 
of dirtion, their easy mathematical style and their 
lucid jn'csentation of the suliject, they have displaced 
most of tlie old-established works. The interest in the 
announcement of a new edition lies consequently rather 
in what modifu'ations the author could possibly make 
to improve an already excellent work. 

This second edition of “ Statics ” differs from the 
earlier edition merely in the portion dealing witli 
elastic problems. There has been made, to tlie chapter 
on the extension of bars, a valuable addition on the 
treatment of redundancies, (astigliano’s theorem of 
lea.st energy is developed, with Southwell’s simple and 
elegant jwoof. Tlu* (Laj)ter on the fli^xurc and torsion 
of bars now^ eoyers the ( a.sc of curved bars and the 
colla])se of a ring under ])ressuiT, wJiilt^ the final chapter 
on stre.ss(‘s in (’vlindrical and s])hf‘rical shells now 
includes the ('ase of rotating ( ylindrical shafts. 

'J'hese additions are consistent with the general 
tendemy of all tla* author’s work, to (ombiiie with 
clear and lucid mathematic's a close association with 
the realities of the subje(‘t. 'J’liis tuav edition merely 
em])hasises debt which all teachers ow’e to PiX'f. 
lyamb’.s inspiration. 

I'alen^hrdfte und Rbntgrnspehlrni : iivei Anfsatze liber 
das Elehiro/icngrbandf drs Atoms. \’on Prof. J)r. W. 
Kossel. Zweite, vennehrte Auflage. Pp. iv + Sq. 
(Berlin : Julius Springer, 192.4.) 3'bo gold marks. 

Valkncy and X-rav spectra may ajjjjear to have little 
in ('oinmon, but valenc y is c*ssentialiy conncct(‘d w’ith 
the number and distribution of the outer electrons of 
the atom, w^liilr X-ray spec tra provide the most pow'er^ 
ful weapon for the invTstigation of those wiiich are 
more lightly hound ; together, therefore, these two 
essays involve tin: wdiole question of electron distribu- 
tion. The first section contains an interc-sting acf'ount 
of the various theories of x'alcncy, and ('onsiderahle 
space is devoted to the bearing of tlie crystal lattice 
on the problem. This new edition has been slightly 
enlarged, notably by the inclusion of a brief account 
of the Lewis-I^mgimiir theory. Jiohr’s wwk on the 
]>eriodir table is not discussed here, since the author has 
decided, rightly pcrliaps, that it could be treated more 
adequately in the second essay. Here Dr. Kossel has- 
succced(*d in giving, in small compass, an admirable 
account of X-ray spectra and their licaring on atomic 
structure. He emphasises the fact that an investiga- 
tion of the energy levels indicated by these spectra 
leads to conclusions similar to those deduced from 
valency considerations. The first edition was de- 
servedly popular, and no doubt this second edition 
will meet with equal success, giving, as it does, a clear « 
yet concise account of these phenomena. 
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Letters to the Editor. 

[The Editor rioe.\ not hold himself resfionsihle for 
opinions ^ oxprcssod by his corrcspomicnis. Neither 
can he undertake in retnrn, nor io correspond 'ioi/h 
the writers of, rejected manu scripts intended for 
this or any other port of Najurk. No notice is 
taken of anonymous iommuni{Otions,\ 

X>ray Crystal Analysis as an Auxiliary 
in Organic Chemical Research. 

At tho suj»gestion of Prof. L. l^ragg, I recentJv’^ 
sent to Dr. (r. Shearei, of tli(‘ Daw ]sara<lay Kt'seareli 
T^aboratory, a st'nt's of four keto-aeids whicli liatl 
l^eeu SN'nlliesised by niv wift*. I )r. Sheanu' was not 
aware of the identiU^ ol the sul)staiices, which were, 
however, slated to belong to the senes 

(Ti3(rfy„,.co.{rK,),A'o.d^ 

Acluallv (A) was rn,(Cl . CO.,H, 

(D) was rH3(CH;),,ro((;ii:),.(;();ii. 

(C) was (:i1.,(CHo) 7 .CO(CH.)<,.C'()Jf, 
and fD) was )(('M..)s . (' 0 .d 1 . 

No case so coinjdex had been trierl in the aliphatic 
series previously, and yet, from Ihe X-ray ('xamina- 
lion of a minute amount ol these compounds. Dr. 
Shearer was able to deduce lliat (A), (H), (('), and 
(D) have cliains containing 22, iS, if), aiul ui caibon 
atoms respecti\ cl\'. hurthermore, it was ])ossible to 
assign ])ositions to tlie carbonyl groups in (A), (B), 
(('), and (D) Irom a consideiation of tin* di.stnbution 
of intensity among lh<‘ various orders ot rellection 
from the prmcipcd planes, and it was found that the 
carbonyl group is o*5-J, o'hy. 0*33, and 0-30 respect- 
ively, ol the whole length ol the molecule from the 
end terminating m a methyl group. 'I'he correspond- 
ing theoretical \ allies are 0‘5-|. 0-03, o’5o, and 0-48, 
winch means a ina.ximinn error ol one carbon atom 
in placing the oxygen. 

The outcome, eonsulernig the di hie Lillies, is remark- 
able, and this is snielv the most nottwvorthy invasion 
which the physicist has vet made ol the domain of 
the purely structural organic chemist. The specimen 
(T^), for example, is identu'al with an acid found by 
Boiigault and Charaux (ion) in various species of 
Tactanus, aiul therefore called lactarinic acid. Its 
relation to stearic acid was (juickly realised, but a 
detenninatiou of the situation of the carbonyl group 
involved a longer investigation. Should such a case 
arise again, w'e can replace the analytical research 
by an X-ray examination and conlirm the conclusions 
by direct synthesis. 

In view of the importance of the normal-chain 
iinsaturated acids in biochemistry and their ready 
conversion into crystalline fixygenated derivatives, 
there can be little doubt that Dr. Shearer’s work will 
find many applications even in this restricted field. 
On a broad view the possibilities are limitless, and 
gradually more and more groups of carbon ( ompounds 
will become amenable I0 this kind of direct examina- 
tion. Our more difficult problems, such as that 
presented by the determination of the moleenlar 
structure of strychnine, cannot be completely soKed 
by X-ray analysis at the present time, yet, even lierc, 
Sir William iWagg has recently made a suggestion 
in regard to a possible utilisation of the method. It 
is to stain the molecule with heavy halogen atoms 
and locate these, at least in the crystal. 

A different kind of use for the X-ray .spectro- 
graph in organic chemistry is illustrated by a further 
incident. Mrs. Robinson has synthesised the two 
kcto-stearic acids, CHglCH,), , Cb(CHo)8 XOJi and 
CH3(CH2)8 . CO . {CH2)7 . C02>1, which arc the possible 
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products of hydration of stearohe acid, CTf3(('H2)7 . 

. (Cil.,)^ .('OoH. It IS slat(‘d in the literature that 
the addition of the elements of water to stearoJic acid 
gives onU' the lirsl-nieiitioned keto-steanc .icid, but 
both syntlieticnl acids melt at a higher temjKT.itun' 
than (lot's till' substance derived Irom stearohe acid. 
Bossibh* the latter is a nuxturt' of tiie two, and m 
order to ctmlirm this view- w(‘ had recourst' to 1 >r. 
Shv'arer. He tound that the princij)al spaemgs in tht‘ 
1 hrec speciineiis were idt'iitical. but that Hit* inti'iisit v 
distribut loiis among the diliereiil ordeis of telleciion 
from the principal jilanes showa'd inarktKl diflen'uct'v 
m the ca.se ol the two homogeneous acids, whilst 
the intensity distributions weie intermediate in the 
case of the acid derived Irom stearolu' atad It is 
almost certain, thcreioia*, that the acetvlemc linkage 
of stearolii' acid is h\'drat'‘(l in t'ach ot the theoretically 
possible ihrections when the substance is treated 
suc(‘essivel V with siilphunc acid and water. 

K. KOIUN.SON. 

The Hnivi'rsity, IManclu^stf’r. 


The Structure of Stearic and Stearolic Acid. 

CuvsiAis of fat tv acids and similar long chain 
compounds art' dilhcult to obtain in si/t's large enough 
to gut' gt)od “ singli' crystal” Xrav ]»holographs. 
Mr. W lb Saville h.is succeedctl lu growing faniy 
largt' and thick tav'^tals of stt'aru' acitl. Tiit‘\’ wt'ie 
obtained Irom a saturated solulioii of slt'.iric arid in 
carbon bisulphide 

X tav analysis shows that st(.*aric at id crystals 
obtainetl under llu'se condition.s are inonoclinit . 'fhe 
si/.e ol th(.‘ unit cell is haund Io be ; a 5'bo, h- 7'38, 
c 30'() A.H., and ft 3‘c7 '. The choice of the unit 
cell IS to a certain extent arbitrarv, tht'sc data give 
tlic low’est indices to the stiongost refleetmg plant's, 
'fhe density is shglitly than 1*03 ; this gives 

four molecules to the unit cell Previous w'ork on 
.series of .similar coinjiounds led to the conclusion that 
th(‘ carbon atoms arc arranged in long and uniform 
chains. The e axis in the prt'Si'nt case has been put 
in a plane of highest density. 1he chain which co- 
incides neare.st with tlu' e axis is found to be of the 
tetrahedral type il the diameter ol the caVbon atom 
is taken over from the diamond .structure. 

A single crystal ol steaiohc acid investigated bv^ 
means of X-ravs gave dillenmt jihotogranis froiii 
those obtained from stearic arid, "I'lie symmetry i.s 
lower, and all the data seem Io indicatt! that: these 
cry.stals are triclinic. Stearohe acid has the same 
number of carbon atoms as stearic acid (18), but it 
has a triple bond 111 the middle of the chain. 

Aia:x. Mullku. 

1 >a vy F a ra < 1 a y Labora lory , 

R-Oval Institution, 

Julyi. 

Solar Activity and Atmospheric Electricity. 

In view of tlu^ footnote to Dr. (,hrec’s article m 
Naturk of June 27, and an explanatory note received 
from him nx ently that his article W'as in type before 
he saw*^ my article in the March is^ie of flie journal 
Terrestrial Magnetism, it would scarcely be fair to 
iiim to make any comments. However, 1 shall be* 
glad to send a reprint of my article to any one interested 
in becoming acquainted with all the points involved. 
Furtliermore, since my March article, we liavc found 
Dr. Chree’s recommendation made at the Madrid meet- 
ing of the Geophysical Union impracticable. Meteoro- 
logists have likewise not adopted bis recommendation 
for their purposes. 
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We are investigating other interesting questions 
in alniosplieric electricity, but are obliged first to re- 
compute the early Kew observations, because Dr. 
t hree did not utilise concomitant observations at 
Cireenwich. In the hope that British investigators 
will assist in securing the desired world-wide diwStrilni- 
tion of edectric observatojies during the present solar 
cycle, permit me to direct attention to the fact that 
the two observatories in (ircat Britain are unfavour- 
ably located, and that the only atmospheric electric 
observations m British oversea countru^s are being 
made in Australia and Samoa at the expense of the 
Carnegie Institution of Washington. Other countries 
arc co operating. Also, no earth current observa- 
tions to our knowledge are being made under British 
auspices. 

Lons A , Bai^tck. 

Waslnngton, J>.C., June 24. 


The article by me in Na i ukk to which Dr. Bauer 
refers mchuled a discussion of Potsdam data. These 
data had also been treated by Dr. Bauer in the March 
number of Terrestrial Magnciimi, Dr. Bauer having 
sent me a copy of his article, 1 informed him when 
acknowdedging it that I had also discussed the Pots- 
dam data in an article winch was already in type. 1 
wished to make it clear — to prevent misunderstand- 
ing — that my article, the conclusions in which differed 
from Dr. Bauer’s, was written quite indepontlently. 
lieyond informing Dr. Bauer that our coiicluvsions 
differed, and continue to differ, i did not bdl him the 
substance of my article but only that of the looinote. 

In the absence of information, he would seem to 
have supposed that the artich; r(‘f(Tred to a sugges- 
tion, originally made in a presidential address to the 
Koyal Meteorological Society (Quarterly Journal 
Roy. Met. Soc., vol. 50, p. qh), that a comparison 
should be made betw'eeii the meteorological and 
electrical conditions on the international magnetic 
quiet and disturbed days. The British meteorological 
delegates to the meeting of the International Liiion 
of Geodesy and Geophysics, held last year at Madrid, 
j)ut forw'ard an analogous proposition, but another 
proposition originating from Denmark receivf'd a 
greater number of votes. As to tlie practicability of 
the propiosition, 1 am naturally disposed to prefer the 
opinion of the meteorologists on the Briti.sh National 
( ommittee of Geodesy and (reophysics to Dr. Bauer’s. 

In his references to the unfavourable situation, for 
observations on atmospheric electricity, of existing 
British observatories, 1 think T>r. Bauer must have 
forgotten Kskdalemuir, wJiich unlike Kew and Green- 
wich is remote from any large towm. He is also 
presumably unaware that some provision has been 
made for electrical observations at tlie new observatory 
at Berwick. 

We are all, 1 hope, aware of the energy and enter- 
prise of the Department of Terrestrial Magnetism of 
the Carnegie Institution of Washington. Our only 
regret is that Mr. Carnegie, or some other millionaire, 
has not similarly endowed a geophysical institution 
for the British Empire. 

Charles Chree. 

June 25. 

The Sun-Clock. 

I AM the fortunate custodian of a model — ^the only 
one in Great Britain — of a new land of sun-diai, the 
invention of Prof. W. E. Cooke, the Government 
Astronomer of Sydney, N.S.W. 

It is mtich more than a sun-dial. It is provided 
witli a movable pointer geared to the hands of an 
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ordinary clock-face, and by virtue of this it' is aptly 
called the sun-clock. 

At any time when the sun is shining, it is turned as 
directed in one simple motion, and immediately G.M.T. 
is read on an ordinary clock dial to witiiin half a 
minute, the seasonal variations of solar time and the 
difference due to the longitude of the place in which 
it is set up being compensated for in the design of 
the instniriient. 

Reading the time on an ordinary sun-dial involves 
first the observaKon of the precise position of the 
edge of the wShadow^ which, owing to lack of definition, 
may be very difficult to read to an accuracy of one 
minu te. Reference must then be made to an equation 
table, and whatever number of minutes arc appro- 
priate to the date must be added or subtracted in 
order to arrive at mean solar time. Then, to ascertain 
(Jrecnwdch Mean Time, a further correction is required 
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for the longitude of the position of the vSiin-dial, east 
or west of Greenwich. 

Ill tlie siin-clock no such mental gymnastics are 
required. It will be seen from the illustration 
(h'ig. t) that instead of a gnomon, there is a pivoted 
brass ring the axis of which is in exactly the same 
plane as the gnomon would be if there wras one ; that 
is to say, its pivots lie along a line which points triie 
north, and the angle of its lilt is equal to the latitude 
of the place at which it is fixed. There is a small 
hole on one side of the ring, well countersunk on the 
outside. On the inner surface of the ring, diametric- 
ally opposite to this little aperture, is engraved an 
analemma or graph in the form of a figure 8 to show 
the equation ' of time, or the difference betw^een 
apparent and mean time, for every day in the year. 

When it is desired to know the time, the ring is 
turned until the spot of sunlight is on the analemma. 
The ring is gearccl to the hands of a clock, and in the 
act of turning it they cire set to G.M.T. It is not 
necessary to look at the date, but, incidentally, the 
date is there, to the very day, indicated by the spot 
of light, and had Robinson Crusoe been the happy 
possesitor of a sun-clock it would have served him as 
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a perpetual calendar, and he need not have notched 
his tree. 

It is said that there is nothing new under the sun, 
but this appears to me to be an original invention 
and a brilliant one. 

F. Hope-Jones. 

(Chairman, British Ilorological Institute.) 

The SynchroTiome Co., I.td., 

32 and 34 Clcr ken well Road, 

London, K.C.i. 

• 

The Amani Research Institute. 

• 

May I be allowed to add to the timely and sym- 
pathetic article on the Amani Research Institute in 
Nature of June 20, p. 933, some notes on a point 
not emphasised by yon. namely, the possibilities of 
Cinchona cultivation at Amani ? 

From the outbreak of war in 1914 Amani was used 
as a refuge camp for women and children, and, until 
its occupation by the British in 1916, its resources, 
thanks to the abili^es of the German scientific staff, 
were ruthlessly exploited for the benefit of the 
German armies in the fic'ld. I'hiis, of the “ economic 
products,” catalogued under 67 heads, manufactured 
at the Institute, may be mentionc(l 830 kgm. of 
” plant butter ” from the seeds of Alhmblackia 
Stiihlmanyui, 15,000 ])Oltles of *' Amani whisky ” (a 
fearsome licpior) and medicinal alcohol, and about 
400 bottles of castor tnl. But most important of all 
were 136 kgm. of (jiiinine sulphate, extracted at 
Amani, and 4000 kgm. of (hnrhona bark .scut to be 
worked up at the veterinary station at iMpapna. 
Prof. A. Zimniermann, the (German Director of Amani, 
came to East Africa from Java, and brought with him 
both seeds of Cinchona aiul a knowledge of its cultiva- 
tion : and the quiTiiiu' plantations m the event proved 
one of the best investments the German Government 
ever made, 'rhey certainly hel])ed materially to 
keep th(^ German troops in the field. Of the 
three varieties of Cinchona grown in the Institute 
grounds — C.*. T^edgeyiana, C. sh( < irulmz, and a hybrid 
(Java seed) between these two the last assayed so 
well and earned so remarkable a report from the 
Imperial Institute that it is deserving of a wide 
publicity. Full d<*tails can be found in the Bulletin 
of the Imperial Institute, vol. j6 . No. 3: T need only 
extract the analysis of the bark : 

No. 4. Ledgcnayia x C'. succiruhra. 

Per <cnt. 


Moisture ..... 7 50 

Total alkaloid . . . . .11 30 

Quinine . . . . . .8*41 

Cinchonidine ..... nil 

Yield of crystallised quinine sulphate . 11-21 

and the manufacturer’s opinion : 


” The maniifacturt^rs stated that sample No. 4, 
the hybrid from C, Txdgcriana x sNCcirubra, is one 
of the highest quinine-yielding barks they have 
examined, being fully equal to the finest Ledger bark 
from Java.” 

So far as experience has gone, Cinchona flourishes 
in East Africa only in the East Usambara Mountains, 
where the atmosphere' is moist and the temperature 
remarkably low for the elevation (under 4000 ft.). 
Certainly 1 have not heard of its doing really well 
elsewhere in Tanganyika Territory, or in Kenya 
Colony, But in the neighbourhood of Amani there 
are thousands of acres of virgin forest land which 
appear to be suitable for Cinchona. My instructions, 
in view of the report on the hybrid, were to devote 
special attention to quinine cultivation, and when I 
left Amani at the end of 1923 we had some promising 
plantations of Ledgcriana and the hybrid (Amani 
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seed) coming on, and, thanks to Prof. Cireenish and 
the Director of the Wellcome Bureau of Scientific 
Research, some assays of the bark of known, mature 
hybrid trees, which conlirmed tiie original analysis 
and promised to open up a tempting field of research. 
It hati always been my hope tlial eventually Amani 
would do for the East African Colonies what Sir 
David ITain had done for India, and supply most 
of the cpiinine needed locally, particularly for native 
consumption. Alleyn K Lkiu.uman. 

(Lately Director, Amani 
Research Institute.) 

TJie Jh'dford Nalural Hisiory and 
Arclupologii al Society, 

l larpnr Street, 1 Bedford. 

Spectroscopic Evidence of ^-Transformation 
of X-rays. 

In our letter to Nature of April 25 on spectro- 
scopic evidence of /-transformation of X-rays, we 
pointed out that there arc alternative conclusions 
regarding the experimental results which were taken 
from the Tabic V. given by Prof. Siegbahn in ” Ober 
die Rbntgenspektrcn der chemischen Elemeute,” 
Jahrbuch der Radioaktiviiat. 191O. These con- 
clusions are : either the wave-length determinations 
quoted are inaccurate to the extent of more than 
I per cent., or the discontinuities which occur in 
A'a,. /Gi.,, 7v/-< are real and are due to /-transformation 
of X-rays. Prof. Sii-gbahn gives as his judgment 
that the irregnlaritu*s arc due to experimental error : 
we accept tins. 

The values given in the Jahrbuch arc evidently 
those of Maimer according to I*rof. Siegbahn 
” not very conconlant measurements ” (Nature, 
July 4, p. 11). At the same time Prof. Siegbahn 
.states that Maimer's ” measurements give no evidence 
of such a sudden change in the slope of the curve 
as shown in the letter of Messrs. Khastgir and Watson.” 
Wc'shoukl like to point out, however, that the irregu- 
larities referred to by us h*ave been noticed in- 
dependently by J. M. Cork (Phys, Rev., Feb. 1925, 
p. 197). Further, Gunther, so late as 1924, has 
quoted these same values in a booklet of X-ray 
spectroscopic measurements, and we employed them 
becau.se they constituted at that time the only avail* 
able complete set of wave-lengths throughout the 
region where the /-phenomenon appears. 

Mr. Nipper (Nature, July 4, j). 12) is evidently 
not acquainted willi the facts concerning the /- 
phenomenon (see Phil. Mug., May 1925), otherwise 
he would not have advanced as evidence against 
our main contention the fact that Siegbahn’s later — 
or for that matter, any other spectroscopist’s — values 
do not show a discontinuity (increase in X as Z is 
increased from 51 to 52). It was explicitly stated 
in our letter, and it has been emphasised by Barkla 
on many occasions, that wave-length is not the only 
factor which determines whether or not /-trans- 
formation of X-rays takes place in transmission 
through matter. Certain critical conditions are 
necessary : the character of the whole of the radia- 
tion traasmitted appears to exercise a very important 
controlling influence (see Naturj?, June 20, 1925, 
p. 942). The /-transformation evidently did not 
occur in the case of Siegbahn’s recent determina^ons 
of wave-length, and we therefore obtain from them 
no evidence of the /-phenomenon. 

S. R. Khastgir. 

W. H. Watson. 

Physical Laboratory, 

University of Edinburgh, 

June 19. 
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The Cresswell Engravings. 

Mr. J. Wilfrid Jackson, in his letter to Nature 
of Juuc 0, p. 874, reiftTs to the occa.sion when he 
first saw tlicso engravings and say.s, “ I also told him 
it W'as a mistake to outline the figures in Chinese 
white/' 1 am quite sure Mr. Jackson did not intend 
it to be so, but, none the? less, this is a misleading 
statement and open to a wrong interpretation. 'J'he 
engravings were not outlined in white, and only one 
specimen, tint reindeer piec e, has ever been so outlined. 
Tliis example is cxecutc^d in very fine, tliin, lines upon 
bone afterwards scorched black by hie, hence the 
drawing is ncjt readily seen unless the bone is held at 
the correct angle. I"or photographic purposes Chinese 
white was rubhed into the lines, as a satisfactory 
picture could ncjt be C)btaiiu‘d otherwise. 

vSir William Hoyd Dawkins asked me to send the 
engravings to him for inspection, and photographs 
were sent with them. As an act of courtcesy, the 
reindeer picxe was forwarded in the condition in 
which pliotographed, and ni y covcTing lettc'r cxprc.ssly 
pointed out that it was sent thus outlined to assist 
Slim in his examination and that the outlining could 
be remo^'ed immediately by tlie application of a 
sponge or damp handkercliicf. As neither he nor 
Mr. Jackson took the trouble to do this, they are 
scarcely in a position to express a trustworthy 
opinion upon the character of the lines composing the 
figure. Had they done so, they would have seen at 
once that the lines are clean, sharp, continuous cuts, 
and bear no re.semblance whatever to the half-tumiels 
formed by roots. Mr. Jackson’s interpretation of 
certain selected markings upon an ancient skull arc 
interesting, but no one familiar with tlie technique of 
Pala‘‘olithic art could mistake these broken lines upon 
tlie portion he illustrates for the handiwork of man. 

The authenticity of the engravings from JMother 
Grundy's Parlour, Crc.ssw'ell, is testifieil by theaulhori- 
ties at the Briti.sli Museum, by Mr. Miles ('. Burkitt 
of Cambridge, the foremost British authority on 
Palaeolithic art, Prof. Sollas, and others. 7’he con- 
sidered opinion (with full know^lcdge of Mr. Jackson's 
objection) of M. L’Abb^ Brouil relative to the speci- 
mens was reported in Nau're of May 2, ]). 658. 

A. Leslie Armsirong. 

14 Sw^aledale Kd., 

'' Sheffield, June 25. 


Ancient Science. 

Permit me to supplement tw'o pasvsages in Nature 
of June 20. 

P. 96^, A ccuracy of Wcighhif^ in the Eighth Century . — 
In 1885 J found a hoard of fifty-eight Athenian tetra- 
drachms of uniform type and unworn condition, 1 
reduced the chloride 011 each by means of zinc, and so 
obtained the original weighis. The average was 
264*2 grains, with a mean variation of o O grain. 
Thus 4/5 of the coinage of Athens would have passed 
the remedy of the Mint in modem England. This 
must evidently have been the result of careful weigh- 
ing and adjustment. In a group of small Gaulish 
silver coins, froni^Chalons-sur-Saonc, which I bought 
in Paris, the average is 29 *85 grains and the mean 
variation 0-33 grain, so it is evident the balance was 
used in Gaul. Weights are found in prehistoric 
Egypt so far back as 8000 b.c. 

P- 937, Egyptian Mathematics . — The most frequent 
kind of problem in the Egyptian mathematical 
papyrus, that of dividing a stock of food, seems to be 
the origin of their fractional system. If 2 loaves 
have to be divided among 7 people, the obviou^ way 
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is to divide the stock into 8 parts, distribute ,7, and 
divide the remaining quarter of a loaf into 7 parts. 
Thus 2/7 naturally becomes 1/4 -k 1/28. The same 
system was used in dividing the profits of Scotch 
fisliing-boats. The master served out a pound to 
himself, a pound to each of his crew, and a pound for 
the boat. When there w^ere not enough pounds to go 
round, the remainder was changed into half-sovereigns, 
the next remainder into half-crowns, then shillings, 
then pence, and linalJy sweeties. The system seems 
obvioiLS in all cases ^where written accounts Avere not 
prepared. Flinders Petrie. 

5 Cannon Place, Hampstead, N.W.3. 


On the Daily Use of an Immersion Condenser. 

In daily observations on the structure of chromo- 
.sornes fixed and stained in iron-acctocarmine (see 
American Naturalist, J921, pp. 573-574), where the 
limit of resolution in tlie microscope must be main- 
tained, it has been determined l|jat water is, on the 
w'holc, to be preferred to cedar oil as an immersion 
fluid for the condenser. Tlui corrections nece.ssary 
are readily nuide. (j) By centring a large enough 
meniscus lens from a pliotograpliic camera below 
the condenser (llartridge) ; and varying the distance 
of tJic light source, and the thickness of the object 
slide, until the best image of a grating close to the 
light source is obtained. (2) By unscrewing suf- 
ficiently the top lens or lenses of the comleiiscT. 
Slides can easily be selected of approximately the 
required thickne.ss. The test for aplanatisni is, of 
course, to diaphragm the source of light until its 
image is ctpial to or smaller than the field of view, 
and tlieii observe the light circle at the back of the 
objective. 

Cells ill iron-acetocarniine become jilastic after a 
certain time, and can be squeezed flat by slight 
pressure. When the chronio.soTnes are thus spread 
out in contact with the cover-glass there* is a good 
opportunity to seek for possible visibility of the 
cliaiiis of genes, either with the Wahson dark field 
condenser of 1-3-1 *4 aperture, or with the arc and 
tw'o tourmalines, as mentioned by Beck in his lateb^ 
published manual. John Belling. 

('arnegie Institution of Washington, 

Department of Genetics, 

Cold Spring Harbor, T.. 1 ., 

New York. 


The Faraday Benzene Centenary and Kekul6. 

In connexion with the benzene centenary, it may 
perhaps be pointed out that the name Kekule is not 
French. August Kt^kuF*, born in Darmstadt (1829; 
he died in Bonn, 1896), w^as a descendant of Wilhelm 
Dionysius Kekule (or Keckliule) von Stradonitz, 
who came Irom Bohemia in the seventeenth century. 
The 6 was probably adopted to guard against the 
suppression of the final c ; that has been done in 
other cases. August Kekule himself spelt his name 
with e, even in his earliest papers, before he 
went to Ghent and Bonn, and still in 1890, when 
his researches on the construction of aromatic 
compounds and the twenty-fifth anniversary of his 
benzene-hexagon (Bonn, 1865) were commemorated 
by an interna tional Kekul6 celebration at Berlin. 
But he had by that time (1890) resumed the full name 
A. K. von Stradonitz. The present members of the 
family spell their name wdthout the accent. 

H. Borns. 

Chiswick, June 30. 
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Ether-Drift Experiments at Mount Wilson. 

By Prof. Dayton C. Miller, Case School of Applied Science, Cleveland, Ohio. 


Michelson-Morley experiment for deterniin- 
i ing the relative motion of the earth and the 
luminiferous ether, the “ ether-drift experiment,’’ was 
first performed in Cleveland in the year 1887, by Prof. 
Albert A. Miclielson and the late Prof. Edward W. 
Morley. The theory of the experiment and a de- 
scription of the apparatus was published in the Philo- 
sophical Magazine for 1887, 5 nd has been repeated in 
many text-books since that time. They announced 
their conclusions as follows : “ ('onsidering the motion 
of the earth in its orbit only . . . the observations 
show that the relative motion of the earth and the ether 
is probably less than one-sixth the earth’s orbital 
velocity and certainly less than one-fourth.” (That is, 
it is less than 7*5 kilometres per second.) This result 
was considered by mhny as a null result, often called a 
negative result, and by some was thought to throw 
grave doubts upon the validity of the hypothesis of the 
luminiferous ether. 

At the International Congress of Physics, held in 
Paris in igoo. Lord Kelvin expressed the conviction 
that the experiment should be repeated with a more 
sensitive apparatus. The present writer, in collabora- 
tion with iVof. Morley, constructed an interferometer 
about four times as sensitive as that used in the first 
experiments, having a light path of 224 feet, equal 
to about 150,000,000 wave-lengths. In this instru- 
ment a relative velocity of the earth and ether equal to 
the earth’s orbital velocity would be indicated by a 
displacement of the interference fringes equal to 1*5 
fringes. This apparatus was used in the basement of 
the Physical Laboratory of Case School of Applied 
Science in Clev eland, observations being made in 1904 
and 1905. The result of these olxservations was pub- 
lished in the Philosophical Magazine for May 1905, as 
follows : “ We may, therefore, declare that the ex- 
periment shows that if the ether near the apparatus 
did not move with it, the difference in velocity was less 
than 3*5 kilometres per second unless the effect on the 
materials annulled the effect sought. Some have 
thought that this experiment only proves that the ether 
in a certain basement-room is carried along with it. 
We desire, therefore, to place the apparatus on a hill 
to see if an effect can be there detected.” 

In the autumn of 1905 Morley and Miller removed 
this interferometer from the college laboratory to a 
site on Euclid Heights, Cleveland, at an altitude of 300 
feet above Lake Erie and free from obstruction of 
buildings. Five preliminary observations were made 
which gave indication of a positive effect as of an ether- 
drift of about one-tenth of the then expected drift. 
We were compelled to discontinue these experiments 
by circumstances beyond our control, before any 
definite results could be obtained. 

The indication of a small positive effect made it seem 
necessary to continue the experiments, but it was 
thought desirable that further observations should be 
carried out at a much higher altitude. Prof. Morley 
retired from active work in 1906 and the continuance 
of the observations was long delayed. The suitable 
opportunity for continuing the experiments came in 
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1921, and upon the invitation of Prof. George E. Hale, 
Director of the Mount Wilson Observatory in California, 
the interferometer which had been used in 1905 was 
remounted at the Mount Wilson Observatory. Four 
distinct groups of observations have now been made 
in this location : in March and April 1921, in November 
and December 1921, in August and September 1924, 
and in March and April 1925. The first observations 
at this Observatory gave a definite, positive result con- 
siderably larger than tliat previously obtained in Cleve- 
land, being equal to about one-third of the earth’s 
orbital velocity. 

On the simple theory of the ether-drift experiment, 
it is presumed that the system of interference fringes 
which is observed will suffer a periodic displacement as 
the interferometer is rotated in the horizontal plane, 
this displacement being proportional to the relative 
motion of the earth and the ether. The rotation of the 
earth on its axis causes the plane of the interferometer 
to move as though it were on the surface of a cone the 
axis of which (coincides with that of the earth, and thus 
to take many different space orientations. It is only 
that component of the actual drift which lies in the 
horizontal plane of the interferometer at the moment 
of observation which can be observed. Therefore, the 
apparent azimuth and magnitude of the drift should 
change with the time of observation. A drift per- 
pendicular to the plane of the interferometer will 
produce no effect whatever; it is quite possible 
that this condition may occur at certain times of 
the year. 

It was suggested that the small observed effect 
might be due to magnetism acting on the steel frame 
of the interferometer, or that it might be due to radiant 
heat or other instrumental disturbances. I'he trying 
out of the various suggestions has involved, continuous 
experimentation during the last four years, in which^ 
time every suspected cause of disturbance has been in- 
vestigated, and it has been shown that none of these 
causes is responsible for the observed displacement, 

Tn the summer of 1921 the steel frame of the inter- 
ferometer was dismounted and a ])ase of one piece of 
concrete reinforced with brass was cast in place on the 
mercury float. All the metal parts were made of 
aluminium or brass ; thus the entire apparatus was free 
from magnetic effects and the possible effects due to 
heat were much reduced. In December 1921, 42 sets 
of observations consisting of 900 single measures of the 
drift were made with the non-magnetic interferometer. 
These show a positive effect as of an ether-drift which 
is entirely consistent with the observations of April 
1921. Many variations of incidental conditions were 
tried at this epoch. Observations were made with 
rotations of the interferometer clockwise and counter- 
clockwise, with a rapid rotation and a very slow rota- 
tion, with the interferometer extremely out of level, 
due to the loading of the float on one side. Many 
variations of procedure in observing and recording 
were \tried. llie results of the observations were not 
affected by any of these changes. 

The entirtf apparatus was returned to the laboratory 

' ^ " B 2 
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in Cleveland. During the years 1922 and 1923, many 
trials were made under various conditions which could 
he controlled and with many modifications of the 
arrangements of parts of the apparatus. An arrange- 
ment of prisms and mirrors was made so that the source 
of light could be placed outside the observing room, 
and a further complication of mirrors was tried for 
observing the fringes from a stationary telescope. 
Methods of photographic registration by means of a 
motion picture camera were tried. Various sources of 
light were employed, including sunlight and the electric 
arc. Finally, an arrangement was perfected for making 
observations w^ith an astronomical telescope having 
an objective of five inches aperture and a magnification 
of fifty diameters. The source of light adopted was a 
large acetylene lamp of the kind ('ommonly used for 
automobile headlights. An extended series of experi- 
ments was made to determine the influence of inequality 
of temperature and of radiant heat, and \'arious in- 
sulating covers were provided for the base of the inter- 
ferometer and for the light path, Tliese exjieriments 
proved that under the conditions (d actual obser\ iition, 
the periodic displacement could not possibly be pro- 
duced by temperature effects. An extended investiga- 
tion in the laboratory demonstrated that the full- 
period effect mentioned in the preliminary report on 
the Mount Wilson obscr^’ations is a nec'essary geo- 
metrical result of the adjustment of mirrors when 
fringes of finite width are used, and that the effect 
vanishes only for fringes of infinite width, as is pre- 
sumed in the simple theory of the experiment. 

In July J924 the interferometer was tak(‘n again to 
Mount W^ilson and mounted on a new site where tlie 
temperature conditions were more fa^*ourahle than 
those of 1921. Tlie interferometer house was also 
mounted with a different orientation. Again the 
observations showed a definite positive effect corre- 
sponding to the observations previously made at Mount 
Wilson. The observations on Mount Wilson wctc 
resumed in March 1925, and continued until about 
the middle of April, during which time 1600 mea.sures 
of the drift were made. Again many variations in 
detail of arrangement of parts and in methods of ob- 
serving were made wfitliout in any way altering the 
result. Throughout tlie latter epoch of observations 
the conditions were exceptionally good. The observa- 
tions of April 3925 give results almost identical with 
those of April 1921, notwithstanding that the interfero- 
meter had been rebuilt and that a different system of 
illumination and different methods of observation were 
employed, and that it was mounted on a new site in a 
house differently oriented. 

The interferometer readings being plotted, give 


directly by harmonic analysis the azimuth and magni- 
tude of the ether-drift. There are no corrections of 
any kind to be applied to the observed values. In the 
work so far, every reading of the drift made at Mount 
Wilson has been included at its full value ; nc) obser\'a- 
tion has been omitted because it seemecl to be poor, 
and no “ weights ” have been applied to reduce the 
influence on the result, since no assumption has been 
made as to the expected result. It may be added that 
while tlie readings are being made, neither the observer 
nor the recorder can form the slightest idea as to 
whether any periodicity is present, much less as to the 
direction or amount of such periodicity. 

The ether-drift experiments at Mount Wilson during 
the last four years, 1921 to 1925, consisting of about 
5000 single measures of the drift, lead to the conclusion 
that there is a positive displacement of the interference 
fringes, such as would be produced by a relative motion 
of the earth and the ether at this Observatory, of ap- 
proximately ten kilometres per "second, lacing about 
one-third of ihe orbital velocity of the earth. By corn- 
parison with the earlier (Icveland observations, this 
suggests a partial drag of the ether by the earth, which 
decreases with allilude. A more extended account of 
these observations is gi\’cn in the PnK'cedings of the 
National Academy of Sciences for June 3925. 

Dr. Ludwik Silberstein, in his letter to Naturjc of 
May 23, has pointed out th»at these results, indicating 
a partial drag of the ether by tlie earth, “ arc easily 
explicable l)y means of the Stokes' ether concept, as 
modified by Planck and Lorentz,” as discussed in a 
pa])er by Silberstein in the Philosophical Magazine for 
February 1920. 

I'he final test of these ol)servati(>ns is whetlicr they 
lead to a rational and wholly consistent indic'ation of 
a constant motion of the solar system in spat e, I'um- 
hined with the orbital motion of the earth and tlie 
daily rotation on its axis. There is a specific relation 
for a given latitude between the observed azimuth of 
drift and the sidereal time of observation. ObserN'a- 
tions at different sidereal times should show different 
azimuths, and all ohscr\’ations at the same sidereal time 
should show the same azimutli for a gi\'en epoch. It 
is believed that a reconsideration of the Cleveland 
observations, from this point of view, will show that 
they are in accordance with this presumption, and will 
lead to the conclusion that the Michelson-Morley ex- 
periment does not and probably never has given a true 
zero result. A complete calculation of the observations, 
now in progress, together with further experiments to 
be made in the immediate future, should give definite 
indications regarding the absolute motion of the solar 
system in space. 


The Science Exhibition at Wembley. 


T he Science Exhibition arranged by a Committee of 
the Royal Society in the Government Pavilion at 
Wembley represents a great advance on the similar 
exhibition held last year, particularly as regards the 
section devoted to physics. The space available has 
been considerably extended and the equipment of the 
demonstration benches is much more adequate. Per- 
haps the most striking advance, however, js the admir- 
ably systematic manner in which it is now possible to 
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present the exhibits, for these have been arranged on 
an underlying plan which gives unity to the w'hole and 
converts a collection of miscellaneous experiments into 
an orderly sequence of demonstrations, which are not 
only striking in themselves but also calculated to give 
visitors a very fair impression of the nature of modern 
physics and the scope of the problems to which it 
addresses itself. The key to this part of the exhibition 
is to be found, in an enormous chart, some 24 ft. long, 
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showing the wave-lengths of electromagnetic radiation 
as a continuous series according to a logarithmic scale, 
the general nature of the radiation and the methods by 
which it is detected and generated being shown against 
each range of wave-lengths. This chart itself, which 
covers 60 octaves, is of considerable interest, partii u- 
larly as regards the regions of overlajj. For example, 
it has in recent years become possible to generate aiul 
detect radiation the wave-length o^ which is a few tenths 
of a millimetre both by thermal and by electromagnetic 
methods. It is a renuirkahlewfact that it is now possible; 
to use a S('alc of wave-leiigths as a guide to a very 
representative series of physical experiments : it empha • 
siscs the change wliic li has taken place in the orientation 
of scientific thought since the clays when matter was 
everything and energy had not been defined, for now 
energy is paramount and matter is inentioned as an 
afterthought. 

Bearing in mind tjie general scheme indicated by the 
chart, the visitor is condiu'ted along a series ot c‘x('el 
lently appointed benches designed to illustrate the 
properties oi the various ty])es of radiation, beginning 
with the shortest, fie is first introduced to the atom, 
as the source of gamma radiation, and this is represented 
by some new models in addition to apparatus which 
will be familiar to ]3hysi('ists. On the ('eiling the 
relati\'e distanc'es of the elec'trons and nuc'lous in a neon 
atom are shown by means of c'oloured lamps, and 
Further models^ for w'hich Prof. W. L. Bragg and Mr. 
D. K. ilartree arc to he responsible, are awaiU'd with 
interest. Another striking exliihit ('onnected with 
atomic' struc'turc is an ap])aratus from the Clarendon 
Laboratory in whic'h a single particle at a time, emitted 
by polonium, is made to break dowm the resistanc'e of 
a small spark gap, the resulting current being made 
audible by means of amplifiers and a loud speaker. 
The properties of gamma rays are illustrated by a 
projection electroscope contributed by Dr. E. A. Owam, 
the rate of disc'harge being \'ariecl by plac'ing 
various screens in the j)ath ot gumma rays emitted 
by radium. 

Amongst the experiments connected with X-ray 
apparatus may be noted a very fine dememstration due 
to Mr. F. ]), Edwards of tlie electric disc'harge tlirough 
air at gradually decreasing pressure in a tube 4 ft. 6 in. 
long. The large sc:ale of the apparatus makes these 
always beautiful effects very striking, and the rise in 
resistance of the tube at the highest and low est pressures 
is indicated by sparks across a, 10-inch alternative gap. 
A less familiar demonstration i.s afforded by de la Rive’s 
apparatus, in which a luminous arc passes from an 
electrode at the top ot a disc'harge tube to a ring 
electrode at the l)ottom, the core of an electromagnet 
being located in the axis of the ring. The arc is seen 
to rotate in one direction or the other according to the 
polarity imparted to the electromagnet. Dr. G. W. C. 
Kaye contributes a soft X-ray apparatus with which 
visitors can study the transparency of various substances 
by the aid of a fluorescent screen, and there are exhibits 
illustrating the application of X-rays to crystal structure. 
Bridging the gap between X-rays and ordinary ultra- 
violet light we have the Schumann X-rays, produced by 
the impact of electrons the velocity of which is measured 
by some hundred volts, and detected by their photo- 
electric effect on the insulated electrode of an electro- 
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meter, it was in thi.s region that the “ death-ray ” 
was alleged to lie. 

The ultra-violet range is illustrated by several 
demonstrations of wdiich the most intriguing is perha[is 
one due to Sir Herbert Jackson, in whicli mixecl visible 
and ultra-violet rays from a condensed aluminium spark 
are focussed by a quartz lens on a screen which fluoresces 
to ultra-violet rays of wa\c-length 1850 or 1H60 A.L. ' 
The visible rays are found to be focussed at about 2 ft. 
from tlic lens and the ultra-violet of the above wave- 
l(;ngths at about 8 inches, so that by moving the screen 
it is possible to find two differently coloured focal 
regions. Mr. (luild ('ontributes a. sfisible spectrum 
projected by means of a calcite prism, 'rhe existence 
of radiation beyond the \ isible spec'trum is showoi by 
means of a thermopile at oiu* end and a /Am: sulphide 
screen at the otluT, and the effect of interposing various 
('olour filters is shown by a comparison of the filtered 
.spe('truni with a. patch of otherwise white light winch 
lias passed through the filter. Dr. (’urtis .shows that on 
increasing an elet'tric discharge through nitrogen by 
shunting the break of the indiK't ion I'oil with a condenser, 
the disruption of the nitrogen molecules changes a 
band s]KM'trum into a line spectrum, and a. similar 
contrast is obtained by Prof. Fowler by means of a 
fiame arc ('ontaining cah'ium fluoride, tlie band sperlrum 
due to the fluoride being accompanied by a line spectrum 
due to the di.ssociated elements. Prof. Horton and Dr. 
Ann Davies illustrate the nature of light emission with 
an apparatus for showing excitation potentials, and 
there are photoelectric cells in action ('ontrihiib^d hy 
the Clarendon Lahoratory and Mr. T. H. Harrison. 
InterfereiK'c ))henoinena in the visible range are repre- 
sented by a Michelson interferometer (Mr. Twyinan), 
Eippmann colour photograjihs (Mr. (lamhle), diffraction 
gratings from the National Physical I^aboratory (Mr. 

J. S. ('lark), and a demonstration due to Prof. Rankine 
of the ])rojection of an image ol a luminous object by 
means of a spheric al bic'ycle ball in place of a lens. 
Kac'h point in the object throws a circular shadow of 
the ball having a white sjiot at its centre, and thc?^ 
aggregate of white spots forms tlie required image, 
l^hotographs (an be reproduced by this method, 
l^darisatiun apparatus is showm by Prof. C'heshirc. 

For the infra-red region Mr. Tw^yman has a spectro- 
meter with a ro('k-salt prism wdik h can he turned hy a 
micrometer screw' so as to traverse the spectrum across 
a thermopile. The spec'trum from 5,000 to ioo,ooo A.XJ. 
can he exjilorcd in this way, and a Bunsen Imrner is 
shown to emit strongly in the neighbourhood of 44,000 
A.U. A caesium photo-electric ( ell, which is sensitive 
to infra-red rays, is ('ontrihuted by the Clarendon 
Laboratory, an ebonite scr(;en serving to filter out the 
visible light. The transition to wireless wave-lengths 
is afforded by Mr. F. E. Smith’s demonstration of the 
production and healing effects of very short Hertzian 
waves, and by Sir William Bragg’s^ example of Lind- 
man’s apparatus for rotating the plane of polarisation 
bf suc'h waves by means of an arrangement of nietal 
spirals, the action being similar to that of quartz and 
other crystals which are optically active in the visible 
region. 

The interest of the non-scientific visitor, for whose 
benefit tht; Exhibition is primarily intended, will no 
doubt be specially caught by the display of wireless 
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apfmratus, of which a few examples only can be men- 
tioned. The Lecher wires (Prof. Whiddington) will 
illuminate the conception of wave-length, and apparatus 
by Dr. Smith-Rose demonstrates the rectifying property 
on which crystal detectors depend. The determination 
of absolute frequency by Mr. D. W. Dye’s recently 
perfected oscillograph system is also a feature in this 
section of the Exhibition. The cathode*ray oscillo- 
graph is caused to give a cirt'ular trac'c by means of 
crossed fields controlled through a valve by a standard 
tuning-fork, the ray completing the trace once per 
vibration of tl\e fork. By the superimposition of a 
supplementary pair of crossed fields at high frequency 
the circular trace is transformed into a closed series of 
loops when the frequency is a harmonic of the fork 
frequency, and can be calculated from that and the 
number of loops. In this way standardised high fre- 
quencies can be obtained. The same apparatus is used 
to give wave form by transforming the circle into a long 
ellipse, and adding to the deflecting field wliich gives 
the minor diameters a further deflecting field propor- 
tional to the high frequency voltage. If the eccen- 
tricity of the ellipse be sufficient, the time base is sub- 
stantially rectilinear and uniform. Direction finding 
is demonstrated by Dr. Smith-Rose, the currents pro- 
duced in a rotatable coil by a neighbouring oscillator 
being read off from a galvanometer. Possibly if a 
pointer were fixed to the coil with its tip moving over 
a set of equidistant straight lines forming a scale, the 
galvanometer reading could be adjusted to give directly 
the sine of the inclination of the coil to the wave front, 
as indicated by the tip of the pointer. The General 
Electric C'ompany illustrates in a striking way the 
problem of uneven filament-heating. In a diode valve 
the filament heating current is an A.C. from the source 
that supplies the anode volts, but the pliase of the 
filament current can be varied. The brightest point 
on the filament is seen to move along the latter as the 
phase alters. The longest electromagnetic wave-lengths 
are represented by some experiments on audio-frequency 
, currents. 

Amongst the geophysical apparatus must be men- 
tioned a working installation of the new Milne-Shaw 


[July ii, 1925 

seismograph, which employs an optical leviJr and 
Foucault-current damping. This instrument is exceed- 
ingly sensitive, giving a magnification of 500, and 
can even indicate the tilt of a coast due to tidal load. 
Records of the Japanese earthquake of September 1933 
are exhibited. 

The biological exhibits include all those which 
proved most attractive last year together witli some 
additions, amongst ^ which may be mentioned Prof. 
Groom’s cultures of various species of fungus causing 
dry-rot in timber. Prof. Harris shows an apparatus for 
measuring the oxygen pressure of fresh blood, the blood 
and a comparison solution being contained in two 
quartz bottles which can be exposed to light containing 
ultra-violet radiation. It is shown that exposure to 
light promotes the absorption of oxygen and so alters 
the equilibrium point between the oxygen in the blood 
sample and that in the air above it. Dr. E. H. J. 
Schuster shows a respiration pump by means of which 
a detached organ or a headless trunk can be kept alive 
for some hours. In connexion with physiological 
demonstrations it is perhaps well to remind the public 
that with a few rare exceptions British biologists have 
been humane men who have recognised the imperative 
duty of using anaesthetics in experiments on living 
animals. In the physiological section is also classified 
an apparatus for measuring the compressional elasticity 
of films of fatty substances on water. The water surface 
is swept clean and the film is compressed by means of a 
measured force applied to a floating strip. The films 
arc found to be monomolecular. The method has been 
used for estimating very small amounts of fat. 

An attractive innovation is a miniature kinemato- 
graphic projector by Kodak for which a number of 
scientific films have been obtained, including some high- 
.speed films taken with the lleap)e and Grylls machine. 

The Exhibition as a whole is an admirably conceived 
attempt to instruct the public as to the methods and 
aims of science, and is entitled to the support of all who 
have the interests of scientific prestige at heart. In 
conducting their unscientific friends through the series 
of demonstrations provided they will themselves derive 
no small profit and enjoyment. ('. W. JI. 


Problems of the Rhone DeltaA 

By R. D. Oldham, F.R.S. 

III. I from the sea-face of the delta, and, whatever may be the 


'" 1 *'IIE eastern brancli of the Rhone has undergone 

changes, as extensive and remarkable as those of 
the western, though differing in character. In the early 
centuries of our era the mouth of the river is put, in the 
maritime itinerary of tlie Anton incs, at 16 Roman miles 
from the port of Fossae Marianae, and from thence it 
was 30 miles by river to Arles. These distances fix 
the mouth of the river close by the present termination 
of the Vieux Rhone, or main channel during the seven- 
teefith century, and this identification is borne out by 
the finding, in 1883, of an old boundary pillar with a 
Latin inscription, regarded as fifth or sixth century, 
which appears to show that it was set up near to the 
mouth of the Rhone. The place where it was found lies 
3 km. west of the old river channel and 2 km. inland 

‘ Continued fmm p, xg, 
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exact age of this inscription, it must date from before 
the subsidence in the Dark Ages. 

This subsidence brought about great changes ; a 
large part of the seaward piortion of the delta was sub- 
merged, leaving numerous islands of various size.s, the 
memory of which is partially preserved in local place 
names, and the mouth of the river proper receded to 
near, but not up to, the town of Arles. 

When light again begins to dawn on the history of 
this region we find, in Ukj description, by Roger de 
Hoveden, of the voyage of an English fleet along the 
coast in 1190, a statement that they passed an island 
called Odur, at the mouth of the Rhone, going up which 
river brings one to the fine city of Arles le Blanc. The 
identification of this Odur is certain ; it is known at the 
present day as the Roque de Dour, or more simply . 1 ^ 
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Roque, low hill of about 25 feet high, rising from the 
alluvium of the delta, just west of the entrance to the 
£tang de Galejon. in the form of Odor or Dor it 
appears on all the portolan maps, being given equal 
prominenclj with other more conspicuous towns, ports 
or landmarks, and evidently owed tliis prominence to its 
importance as marking tlie entry to the main channel 
leading to Arles, On a flat, low-lying roast, often 
indistinguishable in hazy weather, even so small a hill 
would form an important landniarJf. 

The course of this cliannel can still be traced ; it was 
up the Jitang dc Galejon, and fhen westwards along the 
general course of an old river channel, known as the 
Bras Mort, to the neigh hour! lood of the village of Passon, 
on the banks of the Rhone. Along this line there is a 


The site of this new tower, afterwards known as the 
Tour de Belvar or Bolovard, has ])een identified, in the 
lands of the Gnind Peloux, close to the left bank of 
the present channel, and nearly opposite wliere the BravS 
de Fer channel takes off from the river. It was not, as 
has been stated in some modern works, built on the 
actual sea-face of the delta, for maps of the seventeenth 
century, and records of law' suits and grants of land in 
the thirteenth, show that there was land to the south- 
wards, but the site w'as chosen because it lay at tlie 
junction of two alternativT cliannels of access, and was 
the site, farthest from U\e city of Arles, at wliich the 
whole traffic of the river could be controlled by a single 
post. It remained in function for more tlian a century, 
during w'hich the principal channel led south w'ards, 


strip of low-lying modern alluvium, bordered 
on both sides by liiglier ground, part of 
the old land surface of the Roman period. 
The Bras Mort w'as practicable for small 
boats, at any rate difi-ing part of the year, 
until it was artificially closed in 1642, but 
long before that it had ceased to be navi- 
gable by ships. The channel was, however, 
still in use at the beginning of the fifteenth 
century, and is described in a portolan, or 
book of sailing directions, printed at Venice 
in 1490, evidently from old manuscripts 
works of similar character, dating from the 
early part of the century. 

The advance of the mouth of the river 
and successive closing of alternative 
channels of access to tlje towm and port 
of Arles can be traced in the records of 
that city. From the commencement of the 
Middle Ages it claimed, and exercised, a 
control over tlie navigation of the Rhone, 
and, for the purpose of this control, 
maintained an armed and fortified post 
for the double purpose of levying tolls on 
the shipping and excluding undesirable, or 
piratical, intruders. The latter purpose 
made it desirable that the post should be 
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as distant as possible from Arles itself ; the 
former compelled it to be situated so near 
that the traffic had to pass it, that is to say, 
above the highest point where there was an 
alternative channel to the o])en sea. 


4.- I.<)wei course ami mouth of tho Rhom*, showing position of the sucrobsive towers, 
appioxiinate position ot tlie mt>uth of the river at tlie dates mtlicated, and main channels 
of navigation, (i) Up to about 1450. (2) Until And again from 1720 to the present 
day. (3) In om about 1585 to 1720, (4) Alternative channel, fuirilly bloukod about 1650. 


The earliest of these fortified posts or ttiwcrs 
of which there is record was the Tour de Malusclat ; 
the exact position of this has not been identified, 
but the name remains as that of a village, and 
it must have been on the western bank of the 
river a couple of miles or so above Passon , the place 
where the old channel from the Galejon joined w'hat 
is now the main stream of tlie Rhone. The date of 
construction of this tow-er is not know'U, but, about 
the middle of the fifteenth century, the advance of the 
mouth of the river having reached the neighbourlKiod 
of Passon, the channel leading to the Ftang de Gah^.jon, 
and the Roque de Dour, became blocked by the alluvial 
deposits of the river, thereby closing what had been 
the principal channel of access. This made the situation 
of Tour de Malusclat no longer suitable, find, in 1469, the 
Council of Arles decided that it should be demolished 
and a new tower built farther down the channel. 


much along the general course of the existing river 
channel. By 1587 the mouth of the river proper had 
advanced to this place, and the river, instead of continu- 
ing along the direct channel, broke away to the west- 
wards, to follow tlie general course of the Bras de Fer. 

The Tour de Bolovard was thus left stranded and, 
after a while, sold and demolished, all but the founda- 
tions, which still remain. Meanwhile, a new tower had 
been built, in 1607, known as the Tour de Tampan, 
on the banks of the Vieux Rhone, and about 8 krn. 
inland from the present coast-line. Here, again, the 
t»wer was not built on the sea-face, for old maps slibw 
that a group of islands, separated by channels, extended 
out to very near the existing sea-face of the delta ; the 
site was evidently selected because, in addition to the 
channel afterwards followed by the river, there was 
another navigable channel, called the Rajeirol, which led, 
from nl^ttl^^below the tower, into the Golfc dc Beauduc. 
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In c ourse of time the river mouth passed this channel 
and blocked it up^ so the Tour dc Tampan was abandoned 
and a new one, the Tour dc St. Genest, was built, in 
1656, on what was evidently an island of tlie old 
land surface of Roman times, and not far from the spot 
where the boundary stone with Latin inscription was 
discovered in 3 883. 

This tower, at last, lay close to thc’ sea-face of the 
delta ; the most advanced outpost of the old land was 
not much more than a mile to the southwards, and, 
when the river extended past this point, it no longer 
ended in a sheltered inlet, but in the open sea. 'Fhe 
formation of an extension of the delta, by the silt 
brought down the river, began, and a difficult and 
dangerous bar developed, tlie liindrance to navigation 
becoming more acul.c as the river mouth was pushed 
farther out into tlie open sea. Many schemes and 
proposals for remedying this were cc^nsidcred, during 
the latter half of the seventeenth c'entury, hut none had 
been initiated wlien, in 1711, the river broke away along 
the line of the old navigable channel, past tlie site of the 
Tour de Jiolovard, to enter tlie sea close by the place 
where, in 3 737, the Tour St. Louis was built, close to the 
sea-face of the land, as it then stood. Since then there 
has been no further change in the channels farther up- 


[July i i, 1925 

Stream, and the whole river is so firmly controlled 
by protective embankments that none is likely to 
occur. 

From this brief history it appears that the mouth of 
the Rhone, which was near Passon about the middle 
of thc fifteenth century, had advanced to thc present 
coast-line at the Vieux Rhone by the middle of the 
seventeenth, and early in the following century was at 
the coast-line of that time near thc modem town of 
St. Louis. This adv^ance of the mouth of the river does 
not, however, mean a growth of the delta by a depth of 
ten kilometres along a breadth of about twenty ; this 
would mean an increase of nearly a square kilometre a 
year, fully five times the rate of growth of the delta 
during the la.st Iw'o centuries. It was, however, not 
from thc ojien sea that the land was reclaimed, but from 
a number of shallow channels separating islands of old 
alluvium, thus reducing largely both the area and 
depth of the new deposits, and in this way the changes, 
which are known to have taken place, arc not merely 
to be explained by subsidence of the land during thc 
Dark Ages, but in themselves ]>ecome evidence of the 
reality of the (bange of level, independently deduced 
from evidence of a wholly different character. 

(To he anitinucd.) 


Two New Elements of 

"‘HTC recent disrosery of thc two missing elements 
of tlie manganese group by ih*. Noddack and 
I'raulein Tat'ke ol llerlin is ol intcaesl not only as an 
important step towards the ('ompletion of the periodic' 
table but also on account of the methods used in the 
research. In these days no one braru'h of science can 
afford to stand aloof from tlie others, and perhaps it 
would lie diffic'ult to find a hai>pier example of the w’ay 
in whic'h the various sciences ran combine towards a 
succcs.sful result than this disc^overy of the eka-man- 
ganescs. Chernistty, ph)'sics and mineralogy have all 
played their parts, ancl tlie result is that the number of 
gaps between hydrogen and uranium in the periodic 
table has been reduced from five to three. 

In the preliminary account of their work wliiidi has 
l>ecn published in Die Natimvissenschafien for June 26, 
p. 567, the authors give, in addition to the results of 
the'ir inve.stigations, the arguments on vNdiich their line 
of attack was based. In the first place, it was neces.sary 
to find some material in W'liic-h tlic new elements might 
reasonably be expected to occur. A study of the 
neighbouring elements suggested two possible sources ; 
the first that of the platinum ores, the second a mineral 
such as columbite. Thc platinum ores contain the 
elements chromium to copper, ruthenium to silver, 
osmium to gold, or, expressed in atomic numbers, 24 to 
29, 44 to 47, and 76 to 79. Columbite, on the other 
hand, contains, among many other elements, those 
of atomic number 39 to 42 and 71 to 74. Here, there- 
fore, were two minerals in either of which the missing 
elements 43 and 75 might well be found. 

In endeavouring to form an estimate of the amounts 
of the elements 43 and 75 which might be present in 
these minerals, the authors employed an ingenious 
argument. The constitution of the earth^s crust is now 
fairly well known, and it is possible to assign to, the 
various elements numbers indicating the 
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of their occ'urrenc'c. A study of these lignros indicates 
that elements ol odd atomic' number are less common 
than those of even aloinic numl^er ; in fac't, an odd 
dement is ten or twenty times less abundant than the 
suc'c'eeding even ekmu'nt. As ruthcmiuin (44) and 
osmium (76) c'onstitute about 2 ^ jo' and 2 x jo of 
the earth’s c'riist, it was deduced that the element. s 43 
and 75 would form about 10 and jo ol the earth’s 
outc'r layer. As the frequency of oec urrenc’c of platinum 
is 10 the amount of tlu* elements 43 and 75 in the 
platinum ores should ]>C' iroju jo"*^ to 10 and as 
niobium, one of the chief constituents of columbite, 
forms 10 ^ of the earth’s surface, ('oluinhite was esti- 
mated to c'ontain from 10 ^ to 10' ^ of the missing 
elements. In this way Drs. Noddac'k and I'acke 
n])taincci some idea of the extent to w^hic h the c'hemical 
processes of extraction would have to he carried if 
measurable quantities of the new substances were to he 
obtained. 

It w^as a fairly straightforw^ard matter to predict some 
of thc chemical properties of the new elements from a 
consideration of their neighbours in thc periodic ta^ble. 
Thus it appeared probable that both would form Ox|des 
X2O7, and that these oxides would readily sublime on 
account of the small difference of temperature between 
their melting- and boiling-points. Again, for example, 
it was argued that the cka-manganeses w^ould resemble 
chromium in so far as no sulphides would be formed 
from aqueous solutions. These and other chemical pro*- 
perties were used in the chemical treatment of the ores. 

Attention was first directed to the platinum ores as 
offering the highest chance of success. After, pre- 
liminary chemical treatment, the residue of 8d gm. of 
a Russian ore was strongly heated alternately in Oxygen 
and hydrogen. Among the deposits on the walls of the 
vessel was found a very small quantity of white micro- 
sco|>ic needle crystals. These needles became dark in 
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coloulwhen treated with a stream of hydrogen sulphide, 
while a subsequent heating /in oxygen resulted in the 
reappearance of the white sublimation product on the 
colder part of the vessel. An aqueous solution of these 
crystals gave no precipitate cither with liydrogen sul- 
phide or ammonium sulphide. As such behaviour was 
to be expected from the elements 43 and 75 and from 
none of tlic other known elements in the solution, it was 
presumed that this substance contained the missing 
elements. Further attempts at ('Ancentration resulted 
in a loss of the material. 

Through lack of further supplies of the jdatinum ores, 
the authors turned their attention to columbitc. re- 
solving at the same time to carry out the final analysis 
by X-rays. From al)oul i kgm. of the mineral the 
greater part of tl)e iron, niobium and tantalum was 
removed by sodium hydroxide and sodium nitrate ; the 
filtered solution was treated with hydrogen sulphide and 
concentrated to a volume of 50 (',c. By the use of 
mercurous nitrate, about one gram of precipitate was 
obtained from this solution. A repetition of the process 
gave about 50 mgm., estimated to contain about 5 per 
cent, of the elements 43 and 75. Heating in oxygen 
gave once more the wliite sublimate. 'I'he (juantity 
available was too small for direct application to the 
anticathode of the X-ray tube. It was, therefore, 
mixcid with niohic arid and examined spectroseo])ically 
in this form. 

X-ray spectra jirobahly prov ide the best method for 
the detection ot a small (]uantily (say o*i ])er c ent.) of 
an element in a niixture. d'hc'se si)(‘ctra arc nuadi 
simpler in nature than the optical spectra, and, unlike 
the latter, do not de])rnd on the mode ot excitation or 
on the state of chemical combination. The wave- 
lengths are determined by the* atomic number alone. 
From Moseley's laws it is possildc to pn^dict the wave- 
lengths of the various lines with considerable ae<*uracy. 
A further check is ])r()vide(l by an examination of the 
relativ e intemsilies of tlic lines. An X-ray investigation 
of the final products of the chemical processes was 


carried out by Hns. Herg and Tacke, and a search madc^ 
for the K series of the element 43 and for the L series 
of 75, The result was entirely siu'ccssful. Three lines 
appeared on the plates corresponding to wave-lengths 

0- 6oi, 0-072 and 0-675 A.lh, whereas the calculated 

values of the itncl /vag linc‘s for an element 43 

are o-6oo, 0-673 and 0-678 A.U. These are the three 
strong lines in the K series, and their relative intensities 
agreed with the well-known ratios. In the spcM-tral 
region 1-20 to 1-43 A.U. tliere occurred five lities which 
were identified as the Arq, Atq, Lj^^ kxnd A/:f;, lines 
of an element of atomics nnml)er 75. The numerical 
agreemc-nt was c-xcellent ; tlius, the observed and 
c-alculated wave-lengths of the Arq line were 1*4291) and 

1- 4306 A.U. 'rherc is always a chance that the lines 
may he wrongly identiried, hut the authors appear to 
have taken clue pret'autions against any possible mis- 
interpretation. and there seems no doubt that these 
lines are actually due; to the presen(;e in the c'olumbite 
residue of the elements 43 and 75. 

As a result of this caretul research work, the existence 
on the earlli of the elements ot atomic nnmlHT 43 and 
75 appears to he definitely c;stal)li.shed, a fact which is 
all the more interc;sting because' ectrtain writers luivx: 
put forward arguments suggesting that a search for the 
c'ka- manganeses must prove fruitlc;ss. The; ac'tual 
amount ol tlie new t'lements in c'olumhile is estimated 
as from lo to 10 or somewhat Ic'ss than the pro- 
portion indi<‘ated by the cah’ulations outlined above. 
The chemical and ]>hysic‘al j)ro])erlies appear to he 
c'losely related to those predi( tt;d by an examination 
of their neighliours, but no doubt more details will 
soon be availal)le when greater quantities of the new 
elements have been isolated. 

The authors suggest that the two newdy discovered 
c?lernents should be named Masurium (Ma) and Rhenium 
(Re) alter the; district of Eastern iTussia and after the 
Rliine respectively. Whether these names will nuiet 
with sue h widesf)read approval as the re.sear('h itsedf 
remains to be seen. 


Current Topics and Events. 


In celebration of fhe 230th aiinivcTsary of the 
foundation of fhe Royal Observatory, Green wic.h, 
their Majesties the King and (’jucen will pay a visit 
to the Observatory on July 23. We understaiuf that 
they will be received in the (Octagon Room, the 
oiiginaJ Cdbscrvatory, by membc’rs of the Board of 
Admiralty and of the Board of Visitors of the Jtoyal 
Observatory, and will then be conducted over the 
buildings and showm the principal iii.sfriiments. On 
the evening of the same day a conversazione is being 
given by the president and council of the Royal 
Society to meet the delegates to the International 
Astronomical Union. On the fcMlowdng day an 
official luncheon is being given, presided over by the 
Ftrst Lord of the Admiralty. 

Aftek nearly two years' effort, the Australian 
Kational Research Council has succeeded in its 
project for establishing a Commonwealth School of 
Anthropology, to be attached to the University of 
Sydney. In December 1923 the Commonwealth 
Government expressed approval of a scheme sub- 


inittcd to it ; in the following year, however, an 
officer selected by the British (iovernment to advise 
Australia in the matter of administration of Terri- 
tories, teported very strongly against the proposal to 
use such a school for the tr-aining of officials. In 
conse(|uence, (»ov^ernment interest flagged.^ Reiicwx-d 
efforts, supported by the Australasian Association 
for the Advancement of Science and the universities, 
were made in September, and, largely a.s the result 
of a visit from Prof. Elliot .Smith, who brought un- 
official word of w arm American sympathy, the Prime 
Minister promised to provide 1000/. per annum 
towards the expenses of a chaii*. The estimated 
yearly requirement being 2500/., th^ respective States 
were then asked to contribute the balance of 1500/. 
J^ctween them on a population basis. Xew Swuth 
Wales, Victoria, Queensland and Tasmania agreed 
to provide their shares, and South Australia is 
practically certain to fall into line ; Western Australia 
remains uncertain. The Research Council, therefore, 
has now asked the Senate of the University of Sydney 
to consider the immediate appointment of a professor 
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and tlu: general arrangements for the new school. 
In doing so, it has laid emphasis on the following 
points : [a) The main work of the chair both in 

teaching and research should be in the held of social 
anthropology rather than on the physical or ana- 
tomical side, though provision sboulcl be made for 
this also, [b) In view of the training of students for 
Ck>vernment service in Papua and the Mandated 
Territories, and for specialised work in the l^acilic, 
the professor cliosen should have had actual field 
experience, ic) Though tlie routine work of the new 
chair will be under the control of the University of 
Sydney, it is urged that a permanent Advisory Com- 
TTiiltee, containing representatives of the Common- 
wealth, States and Research Council, sliould be 
appointed, to assist in the organisation of field 
research . 

An inlernational conference is shortly to be held 
at The Hague on the subject of industrial property, 
that is to say, on patents, trade marks, and designs. 
It is a matter of considerable importance that (ireat 
Britain should be represented by delegates who 
have had wide experience in patent practice, but if 
the conference held in 1922 on the proposed Empire 
patent is to be taken as a precedent, it may be gravely 
doubted whether any such precaution will be taken. 
It will be remembered that at that conference the 
('omptroller was accompanied only by representatives 
of the clerical staff of the Patent Office, to tlie 
exclusion of representatives of the scientific staff 
who would have possessed both legal and technical 
training and experience. It is not surprising, in 
these circumstances, that the conference failed to 
produce any result, for the very delicate technical 
questidn arose of an Empire ‘‘search,'’ or examination 
of all relevant British Empire patent specifications, 
before granting a patent, and none of the British 
representatives had that direct acquaintance with the 
“search'* which might have enabled them to deal 
with this thorny prolilem in such a way as to satisfy 
the amour propre of the Dominion Governments. It 
would be far more serious, however, if Great 
l.^ritain were to be unsuitably represented at an 
international conference, particularly if the Comp- 
troller should be unable to attend in person. The 
effect of a given change in international patent prac- 
tice cannot be instantly grasped by any one who lacks 
extensive experience of patents, and the interests of 
British manufacturers may inadvertently be pre- 
judiced by negotiators who are not adequately 
qualified for their work. We trust that, on the 
occasion of the impending international conference, 
full use will be made of the technical knowledge and 
experience of the Patent Office staff. 

The Santa Barbara earthquakes at the end of last 
month prove to have been of less importance than the 
early accounts suggested. By the first, on June 20 
at about 6.30 a.m. (2.30 p.m., G.M.T.), many build- 
ings in Santa Barbara were destroyed or damaged 
(the loss being estimated at from three to six million 
pounds), twelve persons were killed, and water-mains 
were broken. The second, on Jime 30 at' 1.22 a.m., 
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is said to have equalled its predecessor in strength ; 
while one of the after-shocks, on June 30 at 4.42 a.m., 
is described as severe. The area affected by the 
earthquakes was apparently small, Jind this .seems' to 
indicate that the depth of the foci was comparatively 
slight. In the neighbourhood of Santa Barbara 
there are several faults running east and west or 
parallel to the trend of the coast-line, and traversing 
longitudinally the Santa Inez and San Gabriel 
mountains. In the 'fault-map of ('alifornia, issued by 
the Seism ological Society of America, they are shown 
as inactive, but it would seem that they are rather in 
a state of moderate activity at long intervals. To 
one or more of these faults Dr. Bailey Willis attributes 
the group of strong earthquakes on November 27-30, 
1852, and a local earthquake on July 30, 1902 (Bull. 
Seis. Soc. America, vol. 14, 1924, pp. 18-19). Between 
these shocks, on January 9, 1857, an earthquake, 
stronger than any of those mentioned above, was felt 
generally throughout southern California and severely 
in the Santa Barbara district. Dr. Willis assigns its 
origin to a movement along the extensive San Andreas 
fault, that with which the San Francisco cartliquake 
of 1906 was connected. 

A preliminary report on the Canadian earthquake 
of February 28 (Nature, March 7, vol. 115, p. 347) 
has been issued by the seismologist of the Dominion 
Observatory {Science, vol. 61, 1925, p. 584). The 
epicentre of the earthquake is supposed to be in the 
mountainous region near the eastern boundary of the 
Laurentide Park. Its exact position is, however, at 
present unknown, the region being inaccessible when 
the first investigation of the central area was made. 
Many of the reports of the damage proved to be 
exaggerated or erroneous, but the amount was con- 
.siderablc at Quebec, Shawinigan Falls, Malbaie, St. 
Urbain, and the district near the Riviere Quelle. In 
every case of serious damage the ground was sand or 
clay, usually on the side of a hill, and the buildings 
were massive stone structures, without steel rein- 
forcement, such as churches. A new seismograph 
station (the sixth in the Dominion) has been estab- 
lished by the Department of the Interior at Ste. Anne 
de la Pocatu^re, near the centre of the area affected by 
the earthquake of February 28. 

June established a record for its dryness, and 
almost a record for its duration of bright sunshine 
in England. At the Royal Observatory, Greenwich, 
according to the weather records published by the 
Registrar-General in the Weekly Return of Births 
and Deaths, rain fell only on two days, the measure- 
ments being 0*1 1 in. on June 24, and o»oi in. on 
June 26, making a total of 0*12 in. for the month. 
The previous minimum rainfall at Greenwich in June 
since 1815, years, was in 1895 and was 0-21 in. 

The normal for 100 years to 1915 is 1*99 in,, the normal 
for 35 years, 1881 to 1915* is 2-02 in., and the normal 
days with rain, ii. The smallest rainfall in any 
month pf the year was in February 1821 and was 
0*04 in., and in comparatively recent years, since 
1900, the smallest monthly total was in April 1912 
(o»o7 in.), and io^ February 1921 (o*ia in.). There 
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was a brought from June i until 23. According to 
the weather correspondent of the Times (July i), 
June 1025 was the driest June at Kew since records 
started in 1871, and also the sunniest. The total 
rain at Kew was 0-04 in. Ross-on -Wve, Calshot 
(near Southampton), and Falmouth an^ reported to 
have had no rain. The tluration of Knight sunshine 
at Greenwich was 251 hours, which a\'crages .S-jG 
hours ])er day. In June IQ14 ihe sun shone for | 
267 hours, which is rO hours more than in June this I 
year. The average duration "in June lor tlie 35 years 
1881 to 1915 is 201 liours. 0-70 hours per day. 'J he 
mean maximum shade lempc'ralurt' at (.heenwich 
was 73^'! K., which is 3 '*1 above the normal, and the 
mean minimum was .pK''7 1".. wl)ich is in precise 
agreement with the normal ; the excess of heat was 
clearly due to the intemse sunshine in the early part 
of the month. 

\Vt. learn from Scicncr that l>r. \L L. Thorndike, 
professor ol educational ps^xhology in 'IVaelnus 
College, Columbia riiiversilv, has been awaidcsl the 
Ihitler gold medal, given c‘verv Ine yc'ars bv Columbia 
University for the most distinguished contribution 
to philosophy or to (educational tlu'orv, praeticc or 
administratiem, lor his contribution to the general 
problem of tli(‘ mcasiuemcnf of human faculty and 
to the application of sucli measure's to education. 

'J'nr. third annual corporate nickeling of the Institu- 
tion of Chemical Kngineering is to bo held 111 the 
Philoso])hical Jlall, T.eeds, on July 17. Afterwards a 
joint meeting will be bold with the .American Institute 
of Cliemic'al Fnginecr.s, at which addresses will W 
delivcTod by the presidents ol the Iw'o bodies, Sir 
Arthur Duckham and T )r. Charles F. Heesc. and a 
symposium on “ Industrial Water Supply and Strc'am 
Pollution ” will be presented. V’isits to Messrs. 
Nobel Industrie's, Ltd., Messi’s. Jos. Crosfield and Sons, 
Ltd., and the United Alkali Co., Ltd,, and to vaiious 
places of interest in Scotland and England, have been 
arranged to lollow tlie meeting. 

Mr. T. R. ]•' I RENS, of Hull, is well known for his 
generous gifts for educational purposes, culminating 
in a gift of 230,000/. ff>r a university college' at Hull, j 
referred to in our is.sue of I'ebruary i.p p. 2^<i. He | 
has now presented a sum of 20,000/. to the Medical * 
School of the Middlesex Hospital for the founeiation 
of an Institute of Otology. The new institute, which 
\vill occupy for the present a part e^f the top floor of 
^ premises in Cleveland Street, to wliich patients from 
|the Middlesex Hospital are being removed during 
|rebuildhig of the Hospital, will be devested to research 
on the structure, functions, anel diseas('.s ol the car, 
Jnose, and throat, and it is inleneh'd to t'stalili.sh a 
|laboratory, museum, and library". 

Prof. R. Ruggeks Gates, profes.sor of botany, 
University of London (King's College), is sailing from 
Liverpool on July 14, by the S.S, H ildchrand, on an 
expedition to the Amazon region. He will leave the 
fehip at Manaos and spend a month collecting plant 
naterials in that region and farther dowm the river, 
Returning from Para, he will reach England early in 
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October. Prof, (iates is taking Wardian cases to 
bring back living plants, and will also colle^ct cyto- 
logical and morphological material for re^se’are'.h, as 
well as .some diied spccimems. He' is also taking a 
photographic outfit, including a ciiu'ina camera and 
3000 ft'ct of film, and he expccN to make some ce>llei • 
tions ol plankton during the voyage and on the riven. 

'fur control of Ihe administration and the; manage' 
nient of the Imperial Institute, Se^uth Kensington, 
has now bc'cn translerre'd, in accordance with the 
provisions of the Imperial institute Act, from 

the Se'cretary (">f State tor the ('olouies to the F’arlia- 
mentary SiH'retary, Department e^f Overseas Trade. 
The Imperial Minc'ral J^e'sourci's Bureau was amalgam- 
ated with the Imperial Jnslitiite at the same time, 
and all corresponelence relating to the work of the 
Bureau slmiild be addre'ssed to the' Imperial Institute 
(Mineral iC'sources Department), South Kensington, 
London, S.W.7 

A'l the time' of going to ]>ress (July 8). a rc'e'eption is 
being held in the Pavilion of His Maje^stv’s Geivcrn- 
ine'iit at the' British Empire Exhibition, and mvita* 
tieuis have been issued to vie'W' tlie Scieiu'e h'xhibition 
arranged liy a coiuniitlee of the Royal Society. The 
guests aie l)eiiig re^ct'ived by the ])re‘sident of the 
Royal Society, Sir Charles She'rringtoii. and the 
chairman of the' C'emimittc'e organising the exliibit.'., 
Mr. I'. L. Smith. fhe iLxhibition this year is. a 
de'cide'd aehane'o on that e)t last year, as wall be seen 
from the account indicating some of its main features 
which appe»ars elsewlu're in this issue (p. 50). The 
('ominitlee responsible' for it is to be congratulated on 
the \’ery representative e'olIeH'tion of deimonstrations 
and exiiibits brought together. In connexion w'llh 
the Science Exhibition, a v'olunie entitled " Jdiascs of 
Modern Seicncc' ” lias bevn prepare'd ; this includes 
articles by leading authoiities on various aspe'cts of 
modc'rn scientific re‘se*arch, and a dc'seriptive catalogue 
of the exhibits. It constitutes a most valuable state- 
ment ot the pre'.scnt po.sition of phvsical and biological 
sciene'c. The section descriliing the exhibits is alsei 
beung issued separatc'ly aiifl is ejbtainable m the-* 
Government Pavilmn at Wembley. 

Thi: nine'ty-third annual inceling of the British 
Menlical Association wall be held at Bath on July 21-2 
under the presidency of Dr. E. G. Thomson, physician 
at the Royal United Hospital, Bath. The annual 
representative meeting of Uie As.scjciation will be on 
July 17-20. The prcsuh'nt will deliver his address 
anel also open tlie annual exhibition of surgical 
appliances, foods, drugs, and books on July 21. Sir 
William Bragg is to deliver a popular lecture during 
the evening of July 24. The prowsioual sex;tJonal 
programmes include discussions on the following 
subjects, the opener’s name appearing in brackets 
after the subject : Endocrine therapy (Dr. W. Langdon 
Browmand Prof. Swale Vincent), filter-passing viruses 
(Dr, W. E. Gye), pathological basis of Ireatmemt by 
radiation (Prof. S. Russ), pathology and bacteriology 
in Great Bptain, with special reference to rt*searclj 
(Prof. J. C. G. Ledinghain), therapeutic value of light 
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(Prof. W, K. Dixon), food ntartipulation and health 
(Dr. W. G. Savage), influence of sunlight and artificial 
light on health (Prof. 1 .. Hill), and the purity standard 
of milk (Dr. R. Stenliouse Williams, Dr. W. G. Savage, 
Dr. E. I^ilchard, Mr. W. Buckley, Mr. G. P. Male and 
Mr. J. H. Maggs, each discussing a different aspect). 
The honorary local gc;neral secretary for meeting 
is Mr. W. (i. Minn ford (British Medical .\ssociation 
Committee Rooms, Assembly Rooms, Bath) ; and the 
honorary assistant secretary is Dr. R. G. Gordon. 

Dk. Al^s Hkdu^ka, of Washington, is now 
travelling through India on the first stage of a survey 
of the held of early man and his predecessors in 
southern Asia, Australia, and Africa, on behalf of the 
Smithsonian Institution and tlie Buflalo Society of 
Natural Science. In the course of a letter to the 
former body, he has some interesting observations to 
make on what he had seen up to the time of writing. 
Of the ph}'sical character of the people he says that 
Ihe main elements are unquestionaldy IMccUterraneaii 
aiul Semitic, but there are also indications of a Hamitic 
mixture. He had intended to ^•lsit Karachi to 
investigate the curly-haired pcojile there, but con- 
sidered this unnecessary, as he was informed that they 
were known to be of African importation, and that if 
there were any such natives they must be somewhere 
at the head of the Persian Gulf, a region now im- 
practicable to reach. At Simla he saw people from 
the Tibetan borders and some few even from 'Jlbct. 
Among the lattei was one woman w ho looked a tyfiical 
American Indian ; her dress also strongly suggested 
the Indian. 

Thk hundredth annual report of the Bath Royal 
Literary and Scientific Institution records an earnest 
effort on the part of the members to revive its interest 
and iisefnlnejss. The ceiling jiaintmgs by Andrea 
Casali have been cleaned, the veiluable collection of 
birds put into good order and the various rooms re- 
, <lccorated. The famous geological collection, con- 
taining 27 teeth of Microksics nworei and 70,000 fish 
teeth from fissures of Rhaetic age in the Cjirboniferous 
Limestone, is being re-arranged and relabelled as a 
memorial of the labours of Charles Moore, who did so 
much for the Museum and for geology. Tlic winter 
scries of lectures interrupted by the \\^ar were 
recommenced in 1921-2, and have steadily increased 
in number and interest until the accommodation is 
insufficient. A project for widening the adjoining 
roadway may result in the present building being 
taken down, in which case it is to be hoped that the 
Society may find itself provided with sufficient funds 
and vigour for the provision of a more suitable and 
better-placed museum in which the collections can be 
lietter displayed# 

JThe May issue of the Scicutific American in- 
augurates a discussion as to wdudher street accidents 
due to careless driving W'ould be diminished by the 
substitution of a regulation as to the distance in 
which a vehicle should be able to stop for the present 
speed limit. Mr, H. W. Slauson, who opens the dis- 
cussion, is of opinion that they would,* and points 
out that the object of the speed limit is to ensure that 
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the driver shall have his vehicle under such Control 
that he can stop cpiickly when called upon to do so. 
He may be under the speed limit, but his physical 
and mental condition and the state of his brakes may 
bo such that he cannot stop (quickly enough to avert 
an accident : aiider the speed limit regulation he is 
blaineles.s. Tlie fault lies with the regulating 
authority. Under a stopping - distance regulation, 
the duty of adjusWng the speed to the condition of 
the driver and his vehicle would rest on the driver. 
Roads would be specititid as “ twenty feet," " fifty 
feet," etc., and the tests of vehicles would 1)6 simpler 
than the present speed tests. 

'rjiK Report of the C'astle Museum, Norwich, for 
1924, records a large uumber of gifts, and among them 
a fine series of mounted heads and horns of big game 
be(|ueathed by the late Mr. E. N. Buxton. To 
accommodate these, as well as tli^ many previously in 
the Museum, it is jiroposed to extend the building 
over a ]X)rlion of the inner garden. It has also proved 
necessary to extend the Skin Room over a vacant 
space enclosed by the outer wall of the Qistle. A 
large collection of flint ini])lemeiits from various local 
sites, presented by Mr. H. H. Halls, has ]>een drawn 
upon, whth others, to provide a case illustrating 
neolithic culture in Norfolk and Suffolk. In many 
other directions, not so directly within oiir scope, 
tliis Report b(‘ars witness to a progress and activity 
of which Norwich should be proud. 

SociETfiis and Institutions in Great Britain, desir- 
ing to get into touch wdth similar bodies in Russia for 
the purpose of exchange or purchase of recent 
scientific jiublications, sliould address correspondence 
on tlie subject to one of the following organisations, in 
the hands of wliich ihe government of the U.S.S.R. 
has placed the responsibility for all arrangements of 
the kind. luir all societi(‘S and institutions in Lcmin- 
grad : d'lic Jfiiblications Exchange I )e]>artment, The 
Academy ol Sciences, Leningrad. I'or all those in 
the whole of the nist of Russia, and for those in other 
constituent territories of the Union of Socialist 
Soviet Republics : The Book Exchange Bureau, The 
IfiS.S.R. Society for (mltural Relatione with Foreign 
Countries, Sverdlov Place, Moscow. 

Dk. C. a. Crommet.tn has published the inaugural 
lecture delivered by him on May 12 on the occasion of 
his taking up the post of lecturer in physics at the 
University of i.eyden (Leyden ; Edward Ijdo). As 
is well known, Dr. Crommelin has collaborated wdtii 
Prof. KarnerlingU Oniies for many years in the con- 
duct of the experimental researches carried out at the 
famous Physics Laboratory of Leyden. In all that 
relates to the science anti art of measuring pressures, 
temperatures and volumes, he is one of the most 
experienced physicists in Europe, and now that Prof. 
Kamerlingh Onnes has retired, there is perhaps no 
one in the world who possesses the same knowledge 
of the intricate technique required in the measure- 
ments ‘at low temperatures and high pressures which 
characterises so much of the work done at I.,eyden. 
In his address Dr. Crommelin has given a most 
interesting historical sketch of the development in the 
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makiii*^ and using of instruments and apparatus in 
connexion with experimental research in physics. Tt 
is illustrated with portraits of three members of the 
celebrated van IVlusschen brock family and is fully 
documented with literature references. For many 
years the laboratory of Kamerlingh Onnes has been 
a famous training school for young instrument makers 
and glass-blowers. I^erhaps nowhere else in the world 
has so much attention been giw'U to the devclt)p- 
ment of this side of the work which is required in a 
great laboratory of experimental research in physics. 
It is therefore particularly appropriate that Dr. 
Crommelin should deal with this subject in his 
inaugural address, which can be heartily recommended 
to all who take an interest in the history of physical 
experimentation. 

In the I^eport of the Khodcsia Mnsenin, Bulawayo, 
for 1924, the curatoj, l)r. (i. Arnold, records the find- 
ing of several palseoliths frtmi an ancient land surface 
now covered by 15-20 feel of flood-silt from the 
Fmgusa Kiver. ] le believes “ tliat these im]dcments, 
mostly of a Chellean and Ai'heulian facies, were 
fashioned by the predece.ssors and contemporaries of 
Ilroken Hill Man.” 

A I’lM.iCATioNs are inviti‘d for the following a})point- 
men Is, on or before llie dates menti(med : A part- 
time research demonstrator in mat lioma tics at F Di- 


versity College, Swansea — Tlie Registrar, University 
College, Singleton Park, Swansea (July 15). Museum 
assistant and demonstrator in zoology at Birkbeck 
College — The Secretary, Birkbeck College, Feller 
Lane. H,C.4 (July 21). Professor of elcctroleclmics 
in University of the Witwatersrand, Johannesburg - 
Secretary, OtHce of the High C'ommissioner for tlie 
Union of South Africa, Trafalgar Square, W.C.2 (July 
31). Five .appointments in the School of Den till 
Surgery, Cairo, namely, superintendent and lecturer in 
nudalluigy and materia mctlica, hx'turer in surgery and 
pathology, assistant lecturer in surgery and pathology, 
If'eturer in mecliaiiics and orlhodoulia, iind a mechanic 
- — ^'I'he Under -Secrebaryof Statt^ Alinistryof Education, 
('airo (.August i.f). Prf)fessor of organic chemistry 
and director of the chcnnslry department, Armstrong 
College, Ncwcastle-iqioii 'Tyne — The Rt'.gistnir (August 
15). Director of the Rubber Research Institute in the 
Miday St.ates -H'he lYivate Secretary (Appointniont.s), 
Colonial Office, 3S Old Queen Street, Westminster, 
S.W. 1 (August 31). A reader in biology in the Uni- 
versity of Hongkong — The Chief Medical Officer, 
Ministry of Health, Whitehall, S.W.i (September 1). 
Profes.sor of public health in the University of 
Edinburgh — The Secretary (September 15). Labora- 
tory assistant for the Mobile Unit, Government 
Laboratory, Gold C'oast Crown Agents for the 
Colonies, 4 Millbank, Westminster, SAV.i. 


Our Astronomical Column. 


DTscovrRv (>!• A 'ricNni Mai.nititdi: Onji^rr. - A 
telegram from the International Astmnomical Union 
Bureau, ('openhageii, announces discovery ol an 
object of the tenth magnitude. Its position on j unc 28 
at xh 37*o"> G.Al.T. (new) was R.A. o*' 23*^* 28«, 
N. Dcrl. o" 41". Daily motion f 1 48*^, N. 14'. 
Th(‘ motion is rather large for a minor planet, iinle.ss 
it should be ol the Eros type. 

Al. I>(Wporte apparently took the plate in the 
search for 'I'enqiel-Swift's jieriodic comet, using the 
('phemeris in the British AsUonoinical Association 
Handbook. Howe\er, as a later examination makes 
the ])robahle date of pcrilielion Maich 1920 (see 
B.A.A. Journ., vol. 35, p. 15^)), the olqeet is not likely 
to be identical with that comet. Mo further observa- 
tion.s are to hand at tlie tinu' ol writing. 

Thk Royal OnsKRyAioRv, Gkelnwicti. — Dr. 
J. I.. E. Dreyer contributes an article to tlie N hicicailh 
Century for Ju 1 \', which summarises llic work done at 
Greenwich during the 250 years ol its (ixistence, and 
emphasises the vagucMiess of the knowIe<lge of the 
heavens that existed at the time of its foundation, 
Tycho Brahe's star catalogue was then the best 
available, and the best lunar tables (littered a (piarter 
of a degree or more from the heavens. I'lainsteed’s 
observations of the moon were of groat assistance to 
Newton for conq'iarison with his gravitational tlieory. 
Dr. Dreyer vindicat(;s h'lamsteed against the ciiarge 
of withholding tliese observations from Newton. 

The .splendid work of Bradley is given due 
prominence, credit being also given to Bcsvsel and 
Auwers, who brought the results into a form that 
later astronomers could utilise. The development 
of the work of the Observatory under Airy and the 
further extensions made since his time are also 
described. 

Dr. Dreyer is well known as an astronomical 
historian, and he has a congenial subject in dealing 
with the remarkable advance in knowledge since 
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P>75, m which Greenwich has played a considerable 
part. 

Thk IhiYsicAL Stai'f. of the St.\rs. — W hile 
insisting on tlu* incompleteness of thci available 
observational material, Dr. A. Brill, in the Zeitschnft 
fiir Physih of March 21, attempts to deduce, on the 
basis of tlic Eddington th(‘ory, general regularities 
in the connexion between spectral type, surface 
teiiiperatnre as deduced from colour and from energy 
distribution in the spcx'trum, absolute brightness, 
mass and other physical magnitudes for a very large * 
number of dwarf and giant stars. It was found 
tliat the logarithm of K, Eddington’s constant, 
which delc^rmines the mass absorption coefficient k 
in the interior of a star, only varies fnmi 27-41 to 
27 ()9 bcdw'een the diilereut s})ectral classes. 
is n(%-irly constant for all stars, where e is the energy 
radiated in unit tiiiu! per gram. TJie following table, 
abridged from that in tluj original paper, gives some 
of the results obtained. Su])er giants are not con- 
sidered. 
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2 H -7 ro’ 
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7 tt 10“ 

7 3S V io“* 

_ ij-yo • ro' 

4-9 ' I 0 -* 

B„ 

-’1-1 .. 

- 1-30 

24 * 

M 4 M ri 7 7 .. 

ro‘* 

A„ 

II 8 „ 

+ 0 «>() 
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2 7 < IO*‘ 

j'" 

7-76 „ 

1- 2-65 
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iu '5 .> 
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6-33 „ 

+ 4-50 

90-8 „ 

2*-3 M 

17 5 .. 


i 

5 ‘ 3 J „ 

-f- 6-35 

59-7 „ 1 

151 M 

28-1 M 

t 7 

Mo 1 

3-79 

-fit 00 1 

19-2 „ 1 6-H9 

Giants 

134 .* 
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;-o-25 
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79 * „ 

0 .399 >. 

[ I 2 V XO‘* 


4*57 „ i 

-t-eSS 

824. „ 

56 0 „ 

0-548 .. 

I 2 4 >^ 

I 

3 -G 4 .1 i 

-4075 

2550 „ 

995 n 

0102 ,, 

1 1-4 X to** 

Mo 

! -^' 5 - •» J 

1 -ho-as 

3*50 „ 

X12 „ 
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M(vis) is the visual absolute brightness in nirignitiulc-s, K the j-Adiu'-, a 
the gravitational acceleration at the surface, and p the density. 
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Research Items. 


rnij: Ethnology of the Finno-Ugrians. — Dr. LT. 
T. Sirelius has published through the (Government 
Printing Ofticc, Helsingfors, a study of the history, 
culture, linguistic anrl physical characters of tJie 
Finno-Pgnan peoples under the title “ Phe (Genealogy 
of the Finns,’' Although it is clear from the con- 
cluding chapter, which advocates political independ- 
ence lor those nuunbers of the group who have not 
already attained it, tliat the jianijihlft is a jnece of 
political propaganda, it is nevertheless a useful review 
of the evidence bearing upon Finno-Fgrian affinities 
and Ccirly hiskiry. No comprehensive survey of the 
physical characters of tiie Finno- Fgnans has been 
made, but such available data as are comparable 
indicate considerable divergence and show" that they 
are no hunger even approximately a homogeneous 
race. Thev fall into two main groups, one short, 
comprising Lapps, (Jst\'aks, and Voguls, all living 
near the Polar Circle, and a tall group to wduch 
belong all the other peoples, Hungarians, Baltic 
Finns, \"olga Finns, aiul T’ermians. The Samoyeds, 
wdiose linguistic kinship to the Finns is now" clear, 
re\scmblc the members of the former group. In 
culture also theirc is a division betw"ecn the Lapps, 
the Seryenians of Arcliangcl, the Voguls and (Islyaks, 
belonging to the north, who live by hunting, fishing, 
or reindeer breeding, and the remainder, who lire 
tillers of the soil. 

Pr«:RFORMAN(.K Tksts of lNrKLLi(.EN(.K. —Report 
No. 31 of the industrial L'atigue Research Board, 
prepared by Miss Frances (Gaw, describes perform- 
ance tests of intelligence. Most of the ^vell-know"n 
intelligence tests have a decided bias towards linguistic 
ability, and although for many activities of life 
language is a necessary medium, yet in dealing with 
some type.s, the deaf, the blind, it is necessary to 
find some other w'ay of measuring intelligence. In 
the United States, owning to the large population of 
non-Euglish-speaking foreigners, the study of per- 
formance tests has aroused much more interest than 
in Englanil. This report disenssc's the need for them, 
their historical development, the principal scales and 
uses, and de.scribes a series of performance tests. A 
^ comparison of these tests wdth other estimates ol 
intelligence and with tests of mechanical and con- 
structiv'e ability is given, and there is a useful biblio- 
graphy. All those interested in intelligence testing 
w'ill find these tests a useful supplement to the usual 
ones, and particularly valuable in the case of those 
children who tend to expre.ss themselves in other than 
linguistic modes. 

Japanese Alg.e and F'ungi. — Dr. Hans Molisch, 
professor of plant pliysiology in the University of 
Vienna, has been travelling for a considerable time in 
Japan, and Volume i, No. z, of the Science Reports 
of the Tohoku Imperial University (Fourth Series), 
Biology, is compovsed entirely of various notes con- 
tributed by him upon his observations whilst in Japan. 
Dr. Molisch finds the same organism, Bacterium phos- 
phor enm (Cohn), responsible for the development of 
luminosity in bu^xher's meat in Japan, if this flesh is 
kept standing in 3 per cent, sodium chloride solution, 
blit not submerged in the solution. He describes 
curious fusiform bodies in a Japanese species of 
Vaucheria,, which from their reactions appeared to be 
protein in nature. He records the occurrence of a 
parasitic Alga, Mycoidea parasitica Cunningham, 
upon leaves of Camellia, and of an epiphyllous Alga, 
Phycopeltis epiphyton Millardet, upon the leaves of 
various evergreens in Japan. Pseud6piasmodium 
auraniiacum Molisch is described and figured as the 
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species of a new genus of Acrasiege. Various fungi 
are described with the habit of growing in and feeding 
upon the waxy deposits on the culicles of many 
species of grasses, of Acer, and of otlier trees. Some 
of these fungi were also grow'n in culture on beeswax. 
Prof. Mohscli also supplies considerable data upon 
various organisms responsible for the deposition 
of liydrated oxidcseof iron in Japan, a subject on 
wiiich lie has already published a monograph based 
upon his European studiies. He also records Nostoc 
colonies li\'ing apparently in symbiosis with two 
different hverw"orts, Blasia pusilla, L., and Cavicularia 
do HSU, St. t 

Efm'CT of Thyroid Feeding on Fowl Plumage. 
— 'Torrey and Horning (mzz) reported that when 
dried thyroid w"as given to growing males these 
assumed hen-feathermg. Crew and Huxley (1023), 
repeating this work, but w"ith dijterent material and 
methods, faileti to obtain confirmatory results. 
However, it was noticed during the course of this 
work that the administration of thyroid was follovve^l 
by a marked increase in the rate of plumage growth 
and replacemc'nt, and that in the birds used, Rhode 
Island Red (red ground with black areas) and idght 
Sussex (white ground with black areas), the birds 
receiving thyroid exhibited a pronounced tendency 
tow"ards increased melanism, tlie black areas being 
markedly increased in si/e and intensity at the 
expense of the other colours. Since it is know-n that 
such a parti-coloured bird tends to become lighter 
as it ages, the suggestion presents itself that in 
senility the thyroid of the fowl becomes relatively 
less efficient in its functioning. Moreover, the 
observation that thyroid administration increased 
the rate of feathering in the grow"ing chick and 
moulting adult gained in significance when Sere- 
browsky (1922), and more reccntlv Warren (1(125), 
showed that (|uu:k feathering as contrasted with slow 
is a typical sex-linked character. f')ne who .seeks to 
interpret genetic action in terms physiological is 
attracted by the notion that this sex-linked factor in 
its action (letermines the time during development 
when first the thyroid comes into action or the degree 
of the functioning of this gland. Cole and Reid 
(four}}. A fine. Res., 20, 6, 285-287, d> 2.4) also have 
recently repeated the w'ork of Torrey and Horning 
and have obtained results which show^ beyond all 
doubt that thyroid administration docs indeed affect 
the plumage characters of the male. They found that 
new feathers grown by the binls receiving desiccated 
thyroid showed distinct moditication towards the 
female type of structure and colour and that the rate 
of grow"tli of these new feathers was noticeably 
increased. There was a reduction of red pigment, the 
distribution of which w’^as irregular, and also a reduc- 
tion of that area of the feather in wliich the barbs 
lack barbules, the feathers of the hackle regions, 
instead of being pointed and elongate, coming to 
possess broad rounded ends closely resembling the 
feathers of these regions in the female. 

The Geographic.al Range of the Jltrassic 
Crinoid Pentacrinus. — The imperfection of the 
geological record is a conception that should con- 
stantly be applied to the distribution of extinct 
creatures no less than to their range in time. Many 
genera of crinoids, long known from only one country 
or one quarter of the globe, have of late been found to 
have a far wider, sometimes indeed a world-wide, dis- 
tribution. Uintacrinus, Marsupites, and Saccocoma 
have yielded instances. These, it happens, are all 
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unstalk^d forms and if, as some suppose, they were 
members of the plankton, then their wide distribution 
js readily explained. "^I'lie latest case, however, is 
^at of a very much-stalked form. The species 
Peniaennus suhanguUivis, recorded from the Middle 
and Upi^er Idas of Europe, has now been found in 
Alaska. Dr. Frank Springer (Proc. U.S. National 
Museum, 67, Art. 3) also regards a.s very close rela- 
tions some columnals previously known from l>akota 
and I Hah and some lately described bv himself from 
Koti in the Dutch Hast Indies. <rhis range, he says, 
far exceeds that of any crinoid of the present ocean. 

Ihe deep and clear seas prevailing in the Jurassic 
and Cretaceous periods ^^ere,” he thinks, “ favourable 
to the development and spread of marine faunas over 
large areas with a minimum of eh(‘cks and interfer- 
ence, in contrast to those of subset jiienl periods down 
to the present, in which owing to the great changes in 
land form affecting the conditions of marine life, and 
to increasing competition arising from the multiplica- 
tion ot forms, the tendenc^' has lieeii toward progres.s- 
ivel\’ greater restrit^ion of faunal an‘as.” This may 
he, f)ut in this connexion tme may recall the many 
S])et imens of J*c%itacnmts fossihs attached to logs of 
wood, and may surmise that P suhanguluvts also 
belonged to the pseudo-plankton in its young stages 
111 spite of its wide distnbiition and its great abund 
ance of individuals, the genus Pentacrinus did not, 
so far as we know, survive into Cn-taceous times. 

Ttik kANfiV: OF oTHi^R Fossif, Crinoid.s. — Another 
instance of a whUt distribution than bar! been 
supposed IS afforded by the genus Apiocnnus. Tliis 
cnnoid, of which the Ih'adlord or pear encrimte 
IS ihc best-known ('xample, is lujt uncommon in the 
(iirassio rocks of Iuiro])(‘, but h,as not hitherto 
been rerorilefl from Xrnerica. In the r*roceedings of 
the Ihiited States National Museum (vul. (>7, Art. 18, 
1025) Dr. h'lank Sprmgei now describes sdme 
columnals from rocks, probabh' of Tpper Jurassic 
age, on the islhmus of Tehuantepec, Mt'xico, and 
refers them to this genus as a new species, J. 
tehuantrjH'L It is also a giniiis long known oiilv from 
Eurojie ; at least it was not gc'nerallv recognised that 
the ('aino/oic lorin of it was repr(‘S(*nted 111 New 
Zealand. Recently, species ol tins form have been 
identitied from various other regions of the Western 
Heiiiisyihere, so that it rivals IVntacnnus in its dis- 
tribution although so much later in time. This does 
not quite substantiate tlie tonlrasi drawn bv Dr. 
Springer. It is still unsafe to base conclusions upon 
onr Ignorance I'or e.xamph', the fossil coniatuliils, 
of which so nuuiy sjiecies aie kiiouii from Jhirope, 
appear as vet to be lepresonted in America only by 
the rather obscure Microcriniis of Icmmoiis ; no doubt 
they also will be found 

Seismic Waves. — The .March issue of tlu* Journal 
dc Physique contains the results ol the observations 
of the’earth and air waves produced by the destruction 
of melinite on four dates ni .May 1024 at the camp of 
La Courtiiie in the cimtre ot Fra lice. I'he earth waves 
wxre observed by MM. C. Maurain, ICble and 
.H. Labrouste byHhe aid of seismographs recording 
the vertical, horizontal transverse and horizontal 
longitudinal movtunents of the ground at tliree 
stations between 5*5 and 25 kilometres from the point 
of explosion. The' waves most rapidly propagated 
affect the vertical and longitudinal instruments only 
and travel with a mean .speed of 5-32 kilometres per 
second ; the slower or long waves affect all three 
instruments and travel with a mean speed' of 2-80 
kilometres per second. At the station nearest to tlie 
explosion a further slight transverse wave of speed 
4 kilometres per second was observed. At Meudon, 
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340 kilometres from La Courtine, MM. A. Perot and 
F. Baldct observed tlie arrival of the air wave^ by 
mean.s of a drum closed bv a y)aper diaphragm and a 
sen.sitive flame, and fouiul the mean speed ot propaga- 
tion to be 34 1 7 metres per .second at C‘.., the first 
eifect being a ilecrease of pressure of o t> niilli metres 
of mercury followinl 1)\’ an eijual increase. 

The Nile anp its oops. — In “ A Short .\ccount 
of the Nile aiul its Dasin,'’ J >r. H. E. Hurst has pul>- 
lished a payier he read to the International ('ongress 
of (Geography (('airo, 1023). whicli contains a iisidul 
summary of the latt'st (lata, accompanied by a large 
scale map, with regard to the Nile floods. The Nile 
water siqiply c(.imes from two sources, first thi'- tnbu- 
tan(‘s rising in Abyssinia, and secondly, the water from 
the I.ake JMateau of ICast Africa. Very little WMter 
from the Sudan njaches the Nile, .since it is largely 
evaporated where it falls. During September, when 
the w’aler is highest m the main Nile, the Blue Nile 
contributes 72 yicr cent., the Atbara 13 per cent., and 
the White Nile 13 jut cent. During th(j low stage of 
the main Nik' llie White Nile supplies 80 pc'r cent, 
of the vsater. 'J'he VV'hito Nile is at its ma.xiiiuim dis- 
charge in Octolnu*. its waters having been held back 
Irom July to September by the rapiil rise of the Blue 
.Nile. rhe White Nile wah'r comes from two sources, 
the Sobat and the Ikilir el (letx'l and Ha hr el Zeraf. 
\'ery little is knoW'Mi of the details of the regime of the 
Sobat, but its maximum discharge is in October and 
Nov’cmber, wink' the maximum of the Abyssinian 
tributaries is in Seyittunber. Tlu' Baiir el Ohazal, m 
.spite of its larg(* basin wuth a good nmilall, contributes 
very little w'at<‘r to the Nile. Practicallv all the dis- 
cliarge of tlu' (lelx'l and /era! comes from tlu* (ireat 
Lakes and the plateau, but Iiillv half that ('ul.(‘rs the 
.swamps of the G(*b('l is lost. The rcginu; ol the lakes 
IS not well knowm. 

Sl'rfa( K D\v \'isi Bi I T rv. - 'Fhe Meteorological 
Office, Air Ministry, in Prof. Notes, Vol. 3, No. 40 
(ll.M. Stationerv Oflice, TYiee yl.), has issued a 
ili.scussion on the grouncl day visibility at ( ranwadl, 
Lincoln.shire, (luring 1 lu' piTiod Ayiril i, 1 920- Dc'cember 
31, T()23, by Mr. W 11 . Pick. The ri'lalic^nship dealt 
with is iJiat (^xi.slmg betwi’en ground visibility and the 
surface wind diroelion, the surface wiml velocity, the 
existing pressure l\'pe, and tlie presenci.' or alxsence ot 
convection (.urrents. for llu^ (Vaiuvi'll area it is 
com hidtid that bad or poor visibility is most fn'cpient 
with wind calm nr from alioiit .south-east, while good 
or vf'vy goovl visibilitv'. is most frocpient with winds 
from north-ea.stward or southward. Winds with a 
greater velocity than 13 m. /hr. are seldom a(’compcnhcd 
by bad or ]>oor day visibility. Days with convection, 
taken as days with cumulus or cumulo-nimbus cloud, 
are likely to be accompanied by good or v'erv^ good 
visibility. It i.s regrettaliU' that, wlu'u referring to 
w'ealher types, numerals only given, being those 
aflix(xl by Col. (aild in Ins " Aids to Forecasting," 
Geophysical Ah'inoirs, Vol. ii, No. lO. The com- 
miinication m tJiis respt'ct is (comparatively valueless 
unless the reader has liie M.( ). public.ali(m referred to. 
In a discussion 011 similar lines, Prof. Notes, Vol, 3, 
No. 37, noticed in Nafurk, De(ceml4er (>, 1024, p. 838, 
dealing with pressure type in relation to fog fre<|iu'ncy 
at Scilly during summer montiis, specimens v\;cre 
f;iven of the different types of weather wath whicdi the 
author was concerned ; economy in printing has 
possibly caused the omission. 

A Wide ANGLE (180°) Lens. — A compound lens 
that enalilcs one to photograjih the entire inner 
surface ofi a hemisphere at one exposure is 
described by Mr, Conrad Beck in an article in the 
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Journal of Scientific Instruments, vol. 2, No. 4, 1925. 
Tiic principle of the method occurred to Mr. W, N. 
f^nnd and to Mr. Robin Hill independeully, and 
IS that of the view w^hich is obtained of the sky from 
under water, the “ fish's view." Mr. Hill has devised 
the apparatus, which consists of a larj^c front lens of 
inches diameter, with a curved convex outer surface. 
At this surface a view angle of 180^' is contracted to a 
cone of about (^o'". The mside surface of this lens is 
very deeply concave, and of .such a curve that the 
central ray from each point of the view passes through 
it with scarcely any deviation. Close to the apex of 
the light -cone thus formed is a comparatively small 
photographic lens. 'I'he combination gives an image 
of the complete hemisphere on a fiat disc about 2^ 
inches diameter, and with an aperture of f/22 good 
definition is obtained over the whole area. The 
character of the distortion of the image is described, 
and an undistorted image of any part of the photo- 
graph is obtained by reversing the action of the 
apparatus so that the lens is used to producer the piro- 
jected image. The description is illustrated by 5 
photographs of the sky, one of the nave of Ely 
Cathedral, and enlargements from a part of the last 
and one of the skies. The enlargement of the 
Cathedral clearly demonstrates the elimination of the 
distortion. 

X-RAY Analysis of Solid Nitrous Oxide and 
Carbon Dioxide. — It is noteworthy tliat the Labora- 
tory of Physics and Phy.sical Chemistry of the 
Veterinary College at Utrecht, in wliicli van 't Hoff 
held his first appointment at the lime wdien he 
enunciated his new tlieory of " Chcmistr>^ in Space," 
is now producing, under the direction of Prof. N. H. 
Kolkmeijer, an important series of investigations of 
Rpace-struclure by the modern method of X-ray 
analysis. It was natural that one of the first cases 
studied in a laboratory so close to that of Prof. Cohen 
should liave been that of white and grey tin, Avith the 
result that grey tin was shown by Kolkmeiier and 
Bijl in 1918 to have the familiar lattice-stnuTure of 
the diamond. A more recent paper, reprinted from 
the 1 Proceedings of the Amsterdam Academy, describes 
the crystal structure of solid nitrous oxide and carbon 
dioxide. Each substance has a cubic symmetry, the 
•side of the cube containing four molecules of NgO 
being 572 A.U., whilst that which contains four 
molecules of CO2 is 5 63 A.U. The distance betw^een 
two neighbouring atoms is given as 1-15 A.U. in Np 
and 1-05 A.U. for Ci\. Another paper records the 
fact tliat black precipitated mercuric sulphide, although 
often described as " amorphous," crystallises in the 
cubic system and has a structure similar to that of 
the cubic form of zinc sulphide. 

The Spectra of isojopFs.— Tn the issue of the 
Phvsikalische Zeitschrifi for May 25, Dr. (L Joos, 
of Jena, summarises the pnisent state of our know- 
ledge of the influence of isotopes on spectra. Up 
to now trustworthy evidence of such influence ha.s only 
been furnished in the case of band spectra, in which 
both the oscillatioiivS and rotations of the nucleus 
are slowed down for the heavier isotopes, as, for 
example, in the •v^^ell-known case of the hydrogen 
chloride doublets. In other cases the (observed change 
of frequency lias been used to determine the constitur 
tion of the nucleus the movements of which produce 
the spectral line, and the hydride of the metal con- 
cerned has freijuenlly been found to be the effective 
material. So far, the influence of isotopes on line 
spectra has only been found in the case of lead, and 
it appears to be due to some difference of the struc- 
ture of tlie nucleus. No direct connexion between 
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the satellites of spectral lines and the isotopes* of the 
material appears to exist. 

The Continuous Spectr.v of the Halogens.— 
After considering the different conditions under which 
the continuous spectra of iodine vapour and off bromine 
and chlorine are observed, Dr. W. Steubing has come 
to the conclusion that they are not of molecular but 
of atomic origin, though they are not connected with 
the normal atomic line spectra of the elements 
(Zciischrift fur Ph vsik, May 3) . For the production of 
line spectra, accurately defined orbits with definite 
energy values are necessary ; monochromatic emis- 
sion will not occur whefi electron jumps take place 
which cannot be ascribed to a definite quantum orbit, 
but the emission will bo govcrnerl by the laws of chance. 
It has been sliowii by the author that the outer electron 
layer, in {he case of the halogens, is very unstable 
wlien acted on by magiudic and electric fields, and it 
is coiisid<;red probable that it is also unstable for 
mechanical shocks ; a single electron of a broken-up 
layer will, at first, Jiave no uniquely defined energy, 
and will only attain this when the layer is completed. 
Thus the emission will not be monochromatic, but it 
will he between certain limits having a definite 
boundary on the long wave-length side, as is actually 
observed in these three spectra. Other gases and 
vapours which emit a continuous spectrum tio not 
exhibit a definite boundary towards the red. 

llyDKOGKN-NlTKOGEN AND LIQUID AmMONIA EqUI- 
T.iHRTUM. — The volume percentages of ammonia in a 
compressed li^^drogen-nitrogen mixture over liquid 
ammonia have been measured by A. T. Larson and 
C. A. Black, who record their results in the April issue 
of the Journal of the American ('hemical Society. A 
true equilibrium appears to exist. The temperature 
interval used was - 22 3^ to 18'’ and the pre.SvSure 
range 50 to 1000 atm. The volume percentages 
increase with increasing temperature and decreasing 
pressure ; the values are much higher than those 
calculated from tin; vapour pressuri) of licpiid am- 
monia. 

Quenched Carbon Steels. — A valuable little 
paper on " The Structure of Quenched Carbon Steels " 
was presented at the recent meeting of the Iron and 
Steel Institute by B. D. iCnlund, of Sweden. He lias 
carried out measurements in order to del ermine the 
influence of annealing on the electrical resistivity and 
the specific volume of quenched carbon steels. All 
the curves show two bends, one appearing at a 
temperature of 110-120° C. and the other at about 
250-200° C., according as the carbon coiitont of the 
steel is high or low. These bends are visible in all 
the curves, thus indicating that the same reactions 
occur in all the steels The bends consist in all cases 
of deviations towards the temperature axis, which 
indicates that a precipitation of cemcnlitc takes place 
at tlie temperatures mentioned. As is well known, a 
reaction of this kind is always accompanied by an 
increase in electrical conductivity. From a knowledge 
of the phenomena, occurring in high-carbon steels 
quenched from a high temperature, it may thus be 
concluded that tlie break in the curves at about no® 
is caused by the transformation of martensite into 
troostite, anil the second by the resolution of austenite 
into a iron and cementite. Though very slight, the 
second bend in the curves of the mild steels is quite 
distinct, and it is thus evident that even such steels 
contain 7 iron representing untransformed austenite. 
This is a very interesting and valuable conclusion to 
have established. The formation of troostite at 
no® C. is accompanied by a contraction, whereas 
the precipitation of a iron and cementite at 250® C. 
causes an expansion. 



July ii, 1925] 


NATURE 


The National Physical Laboratory, Teddington. 

Annual Visitation. 


Tuesday, June 23, tlie annual visitation by 

the Cieneral Hoard o£ the National I’hysical 
Laboratory took place. In accordance with custom a 
number of mernbtTs of scitMitific and tocbnical st)cu‘iies 
and institutions, government departments and indus- 
trial organisations, were also iiu ited to tlu* T^aboratory, 
which was open for inspection •Tlie visitors were 
received in the new Aerodynamics Huilding by Sir 
Charles Sherrington, prosideift of the Koval Society 
and chairman of the Gencr.il lioard, Sir Arthur 
Schuster, and the Director of the Laboratory, Sir 
Joseph Petavel. I'rior to the visitation the new 
entrance to the f^aboratory, in Oueen's Koad, was 
formally opened by vSir (diaries Sherrington. 

Kefcrrmg to the general development of tlie 
Laboratory, Sir (diaries remarked that it is now 
twentydive years since the Lcdioratory came into 
being, and in that ;i^^riod it has come to occupy an 
all-im])ortant place in the national organisation for 
the advancement of science, d'his rajiid growth is 
a testimony of the cmu'gy and ability of tlie Jirst 
Director, Sir Kicbard Glazebrook. With the lurther 
expansion nndcr his successor, Sir Joseph I^‘tavel, 
arose the dcinaiid for new roadways. I'heir con- 
struction was begun m and t he projected develop' 

luent included the improvemcMit of the ajiproaches 
to (‘xisting buildings and the reconstriK'tion of the 
entiance from (Jneeii’s Koad. It is gt at dying that 
the new roads have Ix'en nanie<l i\(“lvm Avenue and 
Kayleigli Avi'inie. d'hc service which the late Lord 
Kayleigh rendered to this institution raiinot be 
overstated, and forms an abiding part ol its high 
tradition. 

An extensive scru's of (‘xlubits had been arranged 
to illustrate the ginieial chaiaeter of tlie work of the 
J.aboiatory, 

In one of the seven-tool wind channels in the 
Aerodynamics 1 >e])tir 1 mein w as a model for in vestigat- 
jng the ])orfoimanee of the autogyro, a machine 
representing an innovation in aeroplane d<‘.sign. This 
mai'hine dillers fioin the orthodox type in that it has 
no wings, their j)lace l)eing taken bv an airscrew" 011 
an axis wludi is nearly vertical. The machine is 
ccjiuppcd with a motor and proju-ller as usual, and the 
motion of the air jiast tlie vertical screw as the 
machine gathers spei'd causes it to rotate and to lift 
tb(' mai'hine from the ground it is tlainuMl by the 
inventor of this machine (which is being dev-eloped 
in Spain) that an almost vortical landing is possible 
and that it will not stall. 

In the four-foot wind channel was exhibited an 
apparatus for investigating rapid lluct nations of wind 
velocity, such as occur in the eddy n'gion behind 
an obstacle placed in the cliannel.* Owing to lag, 
ordinary anemometers cannot follow these variations, 
and the possibility of using hot w'ire anemometers for 
the purpose is being explored. A hot platinum wire 
forms one arm of a Wheatstone’s bridge, and changes 
in wind velocity afiect its resi.stance, disturbing the 
balance of the bridge. I'he conesponding veinations 
in the current arc shown by an Kmthoven gah-auo- 
meter. With the finest platinum wire one-thousandth 
of an inch in diameter, fluctuations of 2 or 3 per 
second are faithfully recorded'. 

In the Engineering Department an interesting 
exhibit was an instrument for recording the vibrations 
of structures. In this an arm carrying a small ^stylus 
is so pivoted on a frame that it responds to very 
minute vibrations of the frame. Supported by means 
of springs is a system possessing large inertia com- 

NO. 2906, VOL. 1 16] 


pared with the vibrating portion and carrying a 
smoked glass plate, on wliich the vibrations of the 
.stvlns are recordeil. The stylus niagnilies the 
vibrations tw"cnly limes, and a further magnification 
of iifty times is obtained by optical projection. A 
testing machine for big-end bearings of petrol engines 
was also shown. 'Phis work has been undertaken in 
connexion with the development of high-pow^cr light - 
w'cight internal combustion engines. 

Other exhibits iiicliifled apparatus for investigating 
the impact strength of chains and for examining the 
stress set up m pipe sockets due to caulking. In this 
connexion it has been shown that for .some time alter 
caulking there is a delimte slow reduction in caulking 
stre.ss, indicated by a gradual reduction of the out- 
side diameter of the .socki*t. 

Tlu‘ Department of Metallurgy and (diemistry dis- 
played specimens of light alkiys which had "been 
treated for the removal ol occluded gases. One of 
the defects of ahiminiiim alloy cast in sand is “ pin- 
holing ” due to tlie presmice of these gase.s, the degree 
of occlusion of w Inch is allectecl by the rate of solidifica- 
tion. If the alloy is cast in a rnetal mould, .solidifica- 
tion is rapid and the gases are retained m solution. 

There were also shown t‘xainples of the pure metals 
manganese, chromium, and iron, juepared in the 
Laboratory Hure iron and chromium are produced 
by electrolysis Irom au aijueous solution of their 
salts. I hire manganese is jirepared by distillation 
from the rommercjally pure mineral in a high- 
frequency induction furnace in vacuuni, which is 
al.so used in tlie prcf>aration of pure alloys of tliese 
materials. Spei'ial refractory crucibles made from 
pure magnesia an<l alumina wen* produced for this 
purpose. A lurtluT exhibit showed beryllium obtaincfl 
iiy the electrolysis of fused beryllium salts. The 
metal has a high degree of purity and is produced 
by slowly withdrawing the cathodtj, thas forming 
a rod which is afterwards nu'lted in the induction 
furnace ahead v monlioncd. 

The Chemistry Section displayed apparatus lor 
determining the vi.scosit>' of molten glass. The glass 
is contained in a ])!atiiium crucible in an electric 
furnace, and is withdrawn adhering to a tine platinufn 
wire moving at a definite late, the temperature of the 
fiiniace being observed with an optical pyrometer. 
The visco.sity is obtained from the weight of glass 
adhering to the \vin\ 

Jn the William Fro tide National Tank there was 
shown the apparatus for the investigation of the 
movements ol a liicboat on a sliji-way during launch- 
ing. As the boat travcTses the slip-way, the progress 
of its bovv' and .stern are recorded electrically after 
each fall ol (> inches. 'The conditions under which 
the te.sts are being conducted include varying slip 
declivity and friction, .smooth and stormy water, and 
different states of the tide. An exhibit of popular 
interest was a wax modc'l of iJ.M.S. Vioiorv. This 
was ballasted and towerl from the travelling carriage 
of the tank so as to simulate the course which a sailing 
ship would take under sail, and its ieeway could be 
measured. The apparatus for determining the rcsi.st- 
aace and running angle of flying boat hulls in motion 
prior to taking off was also shown. 

In the Metrology Department were a number of 
exhibits dealing with higli precision measurements, 
and comprising .standards and measurements of mass 
and length, measurements of volume, and the testing 
of hydrometers, barometers, and chronometers. 

Another ekhibit was a new form of cadmium lamp 
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reccMUly invcnlcd by M. Hamy which contains no 
internal electrodes. It is stated that the spectrum 
Jrojn this is itlentical with that from the Michelsoii 
cadmium lamp, which in the past has been used for 
experiments on the use of a wave-lengtli of light as 
a fundamental unit of length. The comparison of a 
O'in. and a ,Hb-in. h'abry-t^erot {‘talon illustrated how, 
])y stepping up, lengths of the ordtir of a metre and 
over can l)e measured act'uratcly in terms of the 
ultimate unit. 

The apparatus for silvering the plates used in 
iiiterfc'rometry methods of nieasnrc'incnt was shown. 
The glass plate forms the anode of a vacuum vessel, 
and the cathode, of silver, is hung above it. The 
silv’cr him is deposilod on to the jdate by tlie passage 
of an electric' discharge. Films from i to 2 nulliontlis 
of an inch in thickness c an be obtanu^d bv this method. 

In the workshop w^as a machine? for facilitating the 
accurate lapping of pivots. In this the* work in 
prcigress is magnilied by projection, and the operator 
can compare the inagnihed image with an outline 
dmw'ing, on the same scale, of the- rcc|inred prolile. 

Tile T'hysic's Department was responsible for a 
large number ol cxliiluts. .\mong them was an 
ajiparalLis for the determination of the eftex't of 
iuimidity on the mobility of ions. A h(*ated platinum 
wire mounted in an insulated metal tube is used 
for the production of the ions, which arc drawn to 
the outer tube by the application of an electric field, 
the thermionic current being measured in the usual 
manner by means of an electrometer. The experi- 
ments are conducted at atmospheric pressure, and the 
humidity of tlu‘ air surrouucling the* heatc'd lilaments 
can be? adjusted. Anothen* interesting exhibit was an 
apparatus for the detcuniination ol the heat loss from 
bare pipes. A graphite; rod e.xten(ling from end to 
end of a long iron pipe is heated electncallv and the 
energy ilis.sipalcd in it is measured. The corres])oiul- 
ing temperatures at various points along tlie pijie arc 
measured by thermocouples. 

In the Sound Section was an apparatus for the 
photographing of .sound waves. The passage of an 
electric spark across a short gap proiliu'es a single 
spherical sound juilse, the shadow ol vvliich is after- 
wards phoLogra]iht?d under the illununation of a 
second .spark. J5y using this apparatus in conjimction 
with sectional tikkIcIs ol buildings, the acoustic 
properties of the latter can be determint'd. 

Ihe purity of the sounds ]Uoduced by electrical 
apparatus used in ai'.oustital work depends upon the 
vvaveTorm of the <‘lectrical oscillations. A cathode 
ray fiscillograph for the study of the latter was shown, 
the spot describing a circle on tlu* niioresccnt screen 
w'hen the oscillations are sinusoidal. 

Among the exhibits of the Fadiology Section were 
Taiuc photograplis of diamonds ii.sed as pivot bearings 
In this connexion it has been found tliat the direction 
of the cleavage plane ol the diamond with reference 
to the bearing surface is of great importance. 

In the Optics Sc;ction wiu'e shown a flicker photo- 
meter for helcrochromatic photometry and a spectro- 
photometric equipment using unpolarised light. In 
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the latter, the absorbing optical parts are reduced to 
a minimum and measurements are made by a Luramer- 
Brodhun contra.st field. As a result the instrument 
is very efficient at low illuminations. It possesses 
two collimators, and the light from the ttvo .sources 
is brought to approximate equality by means of 
rotating sector discs, the final balance being obtained 
by means ol a wedge in the path of one of the beams. 

In the Eliictroiechnics I>epartinent, Alternating 
Current Division, a recently constructed power- 
measuring apparanis w^as on view, including a precision 
electrostatic wattmeter. Another exhibit consisted 
of the calibration of a ^0,000 kilowatt 3-phase W'att- 
meter operating at 6600 volts. This calibration is. 
carried out hy the employment of a fictitious load 
method in which the pressure and current coils arc 
separately excited. In the Direct Current Division 
was showui a 5000 v'oli direct current set, for tests on 
equipment conn(‘cted with railway electrification. In 
particular, it lias been used lor the testing of im- 
pregnated timber (le.signed to protect railway w'orkers 
from sliock through accidental cbeilact with the live rail. 

'l‘he exhibits of the Photometry Division included 
the apparatus for the standardisation of electric 
iiK'andosce'nt lamps in terms of the international 
caudle and for the ineasnremimt of mean sjiherical 
candle power. In tlie experimental illumination 
building, demonstrations of the use of the daylight- 
factor meter — an instrument for the direct measure- 
ment of the proportions of the total external daylight 
retiching various points in a room — wx*rc in progres.s. 

In the Wireless Division was an oscillograph useil 
for cinalvsing the wavi‘-form of a valv'c oscillator and 
amphlier. A (ondenscr in the grid circuit of an 
oscillator disi'harges linearly IJiroiigh a diode, and tlie 
(.lischarge can lie synchroiiiset) witli tht' osi'illations to 
be measured. 'Hie actual wavc-forrn is trai'ed out liy 
the spot on th«‘ fluorescent screen of a. cathode ray 
oscillograph. .Xnothcr inieiesting l('atare was an 
apparatus for the nu'asureinent of the inten^itv of 
the held from a distant radio transnulting station. 

A number of pie/o-okvtric quart/ resonators and 
oscillators for (lie ])iirpose of ladio frinjiieticy standard- 
isation were shown in tlu‘ F'h'ctrical MeasuiFmenls and 
Standards Department. 'I'lievSe oscillators form ex- 
tremely constant souices of radio Irciiucncies and 
are capable of controlling the out]nit ol v^alvc 
generators. .Vnother exhibit was a standard 
sonometer for the measurement ol audio /rt‘(ju(‘ncies. 
The apparatus is very simple in principlt'. It 
consists of a phosplior-bronzc ware loaded witli a 
heavy weight. The wire passes between th(‘ poles 
ol an electro - magnet and carries the current 
the fretpicncy of which is under measurement. A 
sliding bridge with rack and pinion enables the free 
frequency of the wdre to bt; brought into synchronism 
with that of the source. A pointer indicates the 
frecpiency directly. V’arious scales corresponding to 
modes of vibration in one, two, three, five, and ten 
loops, are used. The total range is from 100 to 
10,000 cycles per .second, with an accuracy throughout 
of I in 1000. 


Glacier Lassitude. 


O N the Mount Everest Expedition, T024, a peculiar 
condition of pro.stralion and lassitude was ex- 
perienced by its members whilst crossing ice under 
certain conditions. The appearance of this fatigue 
was found to coincide with the presence of a hot sun 
and a still air : this combination of conditions led to 
a saturation of the stratum of air on tlif glacier with 
moisture, so that the loss of heat from the body was 
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interfered with. The effect was not due to altitude 
alone, since the lassitude disappeared the moment the 
observers left the glacier, and was not experienced 
in the early morning or late evening. 

Thfe explanation of this effect given by Major 
Hingston has been confirmed by some experiments 
undertaken by Leonard Hill and A. Campbell {Lancet, 
1925, vol. p. 939). Tlie authors examined tlie 
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effects ^ work with the bicycle ergometer in ordinary 
atmospheric air (21 per cent, oxygen) with a dry bulb 

^ cooling power, and 
with a temperature of about 8° C. and a liigh cooling 
power, and compared them with those produced by 
similar temperatures w'hen the air breathed contained 
pt-‘r cent, of oxygen : this level of oxygen 
was suiricientl}?^ low to produce symptoms of deficiency 
01 oxygen in the experimental subject, such as weak^- 
n^s, giddiness, and cyanosis. It was found that an 
atmosphere witli a low^ cooling povver, or one with a 
lowered oxygen content, increased tlie pulse-rate more 
than one with a higher coolTng power or a normal 
<^xygen content : the effect of cooling power was 
observed whether the atmosphere contained a low or 
a normal amount of ox^^gen, while the effect of varia- 
tion in the oxygen supply was seen independently of 
the cooling power of the atmosphere. When the two 
more disadvantageous conditions were combined in 
one experiment, that is, a low’ered percentage of 
oxygen in the air breathed together with a low cooling 
power of this atmosphere, the increase in the pulse- 
rate was about equal to the increase due to the 
anoxiemia plus that due to the low cooling power. 
In the two subjects examined, tlie increase due to 
these two factors combined was about 24 and 36 beats 
per minute respectively: and at the same time the 
symptoms of anoxaemia and di.scomfort were more 
marked under warm conditions wdth a low oxygen 
tension. It was also found that there was no 
Iniidrance to the pa.ssage of oxygen across the 
pulmonary epithelium when air with a low oxygen 
tension but saturated with moisture w^as breathed, so 


that the results observed appear to be due to the two 
factors of overheating of the body and of breathing 
oxygen at low tension. The pulse-rate alone is a guide 
to tlie distress of the heart under these conditions. 

An obvious means of counteracting the effects of 
altitude is to increase the oxygen in the air breathed 
by a supply from some form of apparatus, but in the 
la.st expedition this metho<l w^as found to be of little 
benefit. Hill and Campbell make the following 
sugge.stions to account for this finding. The observers 
have been in an atmosphere containing a low oxygen 
tension for a considerable time, and the effects of 
enriching this atmosphere with oxygen may be differ- 
ent from tliose observed in unacclimatised subjects 
submitted to acute anoxa3mia for short periods. A 
further factor is the (lirficulty of obtaining the full 
amount of oxygen given by the apparatus, some being 
almost inevitably wasted, without the wearing of a 
face-piece. Finally, the authors lay stress on the 
oxygen dissolved in the plasma in distinction from 
that in combination with the hasmoglobin in the 
corpuscles. It is of course the dissolved gas vvhich 
is immediately available for the tissues, and the 
amount of this depends on the tension of the gas in 
the alv'coli of the lung. Tireathing air containing 
30 per cent, oxygen at 29,000 feet would give only 
about 60 mm. mercury tension of this gas in the 
alveolar air. Although this would saturate the 
haemoglobin to 90 per cent., the amount of gas dis- 
solved in the plasma would be only about two-thirils 
of that normally present when ordinary atmospheric 
air is breathed, so that the supply available for the 
tissues would still be distinctly subnormal. 


The Middle Carboniferous of the North of England. 


M IC \V. S. BTSAT'S paper on “ The C'arboniferous 
(ioniatites of the North of England and their 
Zones" (Proc. Yorks. Geol. Soc., N.S. vol. 20, 1924, 
pp. 40-124 and Id. 1,-X.) must lake rank as one of 
the classics ol Carboniferous stratigraphy. It pro- 
vides the first clear guide to the *' no man’s land " 
of grits and .shales wliicli lie betw^cen the Carboniferous 
Limestone and the coal measures, while it will also ]>e 
of the greatest value in the correlation of the Coal 
Measures themselves liy providing a sure base from 
which to work. 

The Goniaiite succession is traced from the upper 
Visual! to the base of the Upper Coal Measures (of 
Lancs, and Yorks.). Zones 1>3 and P (the latter 
characterised by Goniatites 5.5.) are retained in the 
Visi^an. They are represented by the " knoll " lime- 
stones and the Bowdand shales, which are regarded 
as in part contemporaneous. For the overlying beds, 
np to and including part of the Lower Coal Measures, 
the term Lancastrian is introduced. These beds are 
divided into the zones of Eumorphoceras (E), iloino- 
Ceras (H), Reticuloceras (R) and Gastrioceras (G) in 
"ascending order, llinde’s Pendleside group ( =13ow^- 
land shales) is found to be substantially equivalent to 
the Yoredales in age, and it is therefore proposed to 
discard the term, retaining Bowland shales as a facies 
name. The group belongs partly to P (Vis^an) and 
partly to E (Lancastrian). The Yoredales of Derby- 
:^Shire belong mainly to a higher horizon (upper E and 
-|1), corresponding to the Sabden shales of the Pendle 
■ area, while the overlying Kinderscout grit and shale is 
referred to R, leaving the upper portion of zone R 
^together with zone G for the higher grits and part of 
Lower Coal Measures. The major (generic) -zones 
/inamed above are divided into niinor (species) zones, 
of which twenty-one are recognised, Local details of 
:^^he zonal . detcrmination$ are given somewhat fully- 


for south Yorkshire and l^aneashire, willi more brief 
nderence to other areas. 

The value of the stratigraplucal portion of the 
paper is dependent on the full study of Goniatite 
palaeontology on which it is based, and which forms 
tlie second (and larger) section. This con.stitulc.s a 
monograph on the family and one only regrets that 
it is not in more clefiniteJy monographic form. In 
its present relations, it is naturally concerned mainly 
with the diagnostic characters of species and varieties, 
and has less emphasis on their mutual relations and 
general evolution, though the section commences with 
an excellent key to the genera. The ontogenetic 
history is found to be strikingly uniform throughout 
the family, especially in regard to sutures, but with 
the usual independence in the rate of development of 
the several characters. Fifteen genera (four new) 
and fifty-six species (thirteen new) are described. 
The largest number belong to tlie zones D, E, and 
H, below the Kinderscout grit. Above that horizon 
only Reticuloceras (m the grits) and Gastrioceras (in 
the upper grits and Lower Coal Measures) appear to 
occur. A noteworthy feature is that the sutural 
development is at its maximum in the earliest zones, 
the species which follow being evidently katagenetic 
in this respect. The history of the other characters 
is less obvious, but the striking reduction in the 
number of species and the variability of the later 
forms seem to confirm a general decadence of the 
family. All those interested in Carboniferous strati- 
graphy will look forward with the highest interest to 
the further extension of Mr. Bisat’s work. 

The same part of the Yorkshire Geological Society's 
Proceedings contains a valuable r^sum^ oy Mr. G. W. 
Lamplugh of our present knowledge of the Speeton 
clays (tne presidential address) as well as other im- 
portant contributions. 
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Societies and Academies. 

London. 

Optical Society, May 14. — F. W. Preston : (i) The 
fundamental law of annoaling. The fundamental law 
of annealing, that the rate of decrease ot stress varies 
as the square of tlie stress presejit, is deduced from 
first principles by meiuis of dimensional analysis, 
assuming that llie ratt‘ of decrease of stress depends, 
(x) only on the stress present and the viscosity ; 
(2) on tli<‘ stress present, the viscosity, and the rigidity 
of the material. I'hc law siiggest(‘d as an empirical 
relation bv Adams and Wdlicimson is true dimen- 
sionally. — (2) The dimensional accuracy of Mr. 
Hampton'.s paper on “ The Annealing of Glas.s.” JS’o 
corr(‘ctions are ni<uJ(' in Mr. Hampton’s results, which 
arc based on sound reasoning. The practical con- 
clusions of Mr. Hain])ton’s jiapcr are justified in 
every way,— T. Smith : JMoti* on the cosine lavv'. 
Objections raised to llu' statemruil that rays sclect(‘d 
by a cosine 1 elation deternunc' caustic surfaces in the 
objei’t cincl image spates, and to some j)oiiits in the 
proof of the co.sine law', are cemsidered, and the 
adoption of the original eminciation of the theorem 
justified as opposed to the modified form suggi^sted 
by Hertzberger and approved by Boegehold. A 
direct derivation of tfie analytical form of the law of 
refrgiction from the cosine law is given. 

Royal Statistical Society, May iq. — Sir Napier Shaw: 
Week or month as an intermediate time -unit for 
statistics. In agriculture the week is generally 
recognised, but the month often exerts a certain 
dominance ; in finance the year is the chief unit and 
next to that the week ; for meteorology the calendar 
month is dominant and the week is only used at 
present for special purposes such as correlation with 
agriculture or hygiene ; for railway statistics the 
calendar month and year again are dominant ,* for 
social statistics (Poof Law, etc.), the week is the 
favourite unit ; for trade and shipping the month is 
u.sed exclusively, whereas the week and corresponding 
quarters are the bases ot vital statistics in the majority 
of countries ; Brazil, Bulgaria, Hungary and Italy, 
hem'ever, use the month for that purpose. Starting 
^ from the conclusions : (i) that the original purpose 
of the month to keep in touch with the phases of the 
moon has not been successful, (2) that the division 
of the year into twelve unecjual parts is not a funda- 
mental principle of statistical science, (3) that a 
period shorter than a month is necessary for various 
reasons of correlation, and (4) that there is no 
possibility of using monthly data in connexion with 
weekly data or vice versa ; a suggestion is put forward 
for placing statistical data upon a basis of weeks or 
groups of weeks with an adjustment to the calendar 
year. The grouping of the fifty-two weeks of the 
year into thirteen groups of four weeks each, or four 
groups of thirteen weeks each, is left open. For 
general climatic purposes a quarterly arrangement 
with judicious selection of the quarters might be 
sufficient. 

Geological So^ciety, May 20. — H. Dewey : Palaeo- 
lithic implements of Chellean type found in the 
gravel of Hyde Park, London. The implements were 
collected from gravel thrown out of a deep trerith 
of length 44 feet, breadth 14 feet, depth 40 feet. 
The London clay has been ex;^sed at the northern 
end of the excavation, but falls suddenly at the 
southern end to an unknown depth. The gravel 
therefore covets a step-like fracture, which curves 
round from west and east to north-east. The 
stones ate principally Chalk->|lmts. Jhe implements 
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were all from a depth of 26 feet, They include one 
hand-axe of Qiellean type ; tlie topmost portion 
of a second hand -axe ; two choppers worked along 
the edges so as to provide a coniiortable hold ; two 
long flakes or flake-scrapers ; a broatf flake or 
gralloir ; and some pieces showing a certain amount 
of human workmanship. — J. W. Tutcher and A. E. 
Trueman : 'fhe Liassic rocks of the Kadstock District 
(Somt‘rscl). These nicks are unusually interesting, 
because in some divi.sion.s they are very thin ; the 
total thickne.ss of l.ias does not exceed 200 feet, and 
IS often much Jess. The succession of rocks has 
been worked out. An unusual number of ammonite 
faunas are ru lily repre.scnted, often in reniani6 
dejKisit.s. Deposition oi While Lias occurred clurirg 
a time of fairly imilorm subsidence, and was fallowed 
by folding along oast-and-w'ost axes, and denudations 
of the anlicJinal areas. Deposition w'as renewed 
and iollowed by nphft in the south and denudation 
of much of the clav there. Then came deposition 
of the Obtusum nodule-bed and of the J^aricostaiuni 
clay, and afterwards • renewed^ uplift in the south 
and denudation. I'urthcr deposition included the 
Armatum bed in the south only, a romani6 bed ; 
the Jamesoni lime.slone, fairly uniformly ; and the 
Striatum and ('apricornuin clays. 

Ej:)INburgh. 

Royal Society, May 25. — John Thomson : Parasitism 
of Cusenta reflexa (Roxb.). The hypha* or modified 
root-hairs are diflerentialed into strands of tracheids 
when they meet the xylem vessels of the host. Those 
which enter the host jihloem are not modified ; more- 
over, the shaft of the hausforium contains no sieve- 
tubes. The irritation sot up by the entry of the 
haustorium stimulates all the living cells in the 
neighbourhood of the haustorium to active cell- 
division. In woody hOvSt stems the general result is 
to increase the radius of the stem of the host on the 
side iuvad(‘d by the parasite. Connexion with the 
host xylem is maintained by the difierentiation into 
tracheids of young parenchyma cells at the tip of the 
haustorium. Experiments in growing the parasite on 
peeled stems demonstrate that the plant can live on 
the materials derived from its host’s wood, even when 
its chlorophyll is prevented from functioning by 
enclosure in a light-tight box. The haustoria formed 
in such circumstances are perfectly normal except 
that their size is less. These facts suggest that a 
plant’s xylem is capable of transporting plastic 
materials as well as water with mineral salts in 
solution. — C. W. Wardlaw : Size in relation to 
internal morphology : No. 2, The vascular system of 
Selaginella. The xylem is in the form of a thin 
ribbon, an arrangement which makes for a large 
surface of interchange with living tissue. With 
increase in size the xylem band widens out. Wliere 
the vascular system is of large size, the broad stelar 
ribbon must be broken up in order to be adequately 
disposed in the stem. Such species are polystelic, 
with three to five stelar ribbons, and measurements 
show that a constant ratio exists between the width 
of the median stele and the diameter of the stem. 
The polystelic species have been regarded as derivative 
and specialised types. From the foregoing argument, 
however, it follows that polystely is not necessarily 
a derivative condition in the phyletic sense, but is a 
modification in form consequent on increase in sizie. 
Hence the isolated position of those species which, 
show ‘ polystely in Baker's systematic arrangement 
need not be held as destructive of the validity ot, 
that classification. — S. Williams : Some points in the 
, anatomy of Dicksonia. aniaftic^ and 
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•possess Sictyosteles not far removed from solenostely. 
In both the stele appears in transverse section as 
a cnriouslv corrugated cylinder due to the oblique 
passage of the leaf traces through the cortex. In- 
wardly projecting flanges arc present in both species 
at the margins of the leaf gaj)s. From a study of the 
anatomy of the above large stems and of a number of 
other examples, it is concluded that increase in size of 
the stele m tJie vast majority of ferns has been accom- 
panied by (a) adaptations to increase the surface of 
interchange between the stele and the surrounding 
tissues, and {h) modifications^ of the xylem mass to 
ensure constant contact between the tracheids and 
living paretK'hymatous elements — A K Trueman and 
Mi&si)ais3' Williams: Studies in ammomt(‘s of the family 
■ Echioceraticlap. The papei deals witli those ammonites 
: from the Lowct Lias vliich were formerly referred to 
\E( fnocera^ rancostahim Tn dealing several geneia 
land in describing the species, considerable attention 
jhas been paid to the evidence obtained from th(‘ study 
I of the ammonite siituies and from the shell dev^cdop- 
i^ment. Discussing relationships and descent, it is 
i^shown that the clevcdopineiit of an ammonite shell 
^irecjiiently tends to follow tlie most duect line from 
Jlhe embryo to the adult form, and that tins ideal 
I ontogeny may bo achieved by the skipping c>f 
I ancestral stages which do not fall on the direct line or 
I which do not lit the embryo for its paiticular envirou- 
I ment. 

^ Paris 

I* 

1 Academy of Sciences, June 8 — L. Lecornu . The 
... phenomenon of refraction. A disc ussion of the 
condition which must 1x3 fulfilled by a force acting 
on a material point so that its velc^city on change 
of medium may vary as predicted by the wave theory. 

' Jules Andrade: Concerning a theorem of metrology: 

elastic clocks and sjnral balances Tzitz^ica : 

Certain skew curves.-- JM. Soubbotine : The law of 
erre^rs of observation. — I-awrence M Graves : T'aylor’s 
theorem in general analysis. D. Pompeiu : The 
monogencity of functions of one complex variable. — 
I’. Nogues : The invention of the kmematograph. 
During the period from 1882 to 1890, "Marey realist'd 
the fundamental arrangcmicnt which constitutes 
what IS now c ailed the kinematograph — L. Ollat : 
The resonance c)f coupled circuits. — J. Cayrel : 
Detection with galena With a single isolated 
sensitive crystal, only the (iii) faces have given rise 
to normal intense c'letcction. The (100) laces, on 
the contrary, show a very feeble detection, nearly 
always inverted and often unstable. With in- 
sensitive crystals the (in) and (100) faces behave 
similarly : both show inversion. — K. Bodin : The 
peculiarities presented by radiation cells of great 
electrical resistance. — C t. Ribaud : High frccjuency 
induction electric furnaces for the production of very 
high temperatures. A description of the construction 
of an induction furnace open at two ends and per- 
mitting the attainment of a temperature of 2500" C. 
— G, Reboul : A new^ mode of production of slow 
cathode rays. — La Rosa : The velocity of light and 
its dependence on the movement of the source of 
light. Reply to a communication by M. Salet. — 
^Ldon and Eugdne Bloch : The spark spectra of 
chlorine. An extension of the method of analysis 
of spark spectra given by the authors in an earlier 
Communication and its application to the analysis 
-of the spark spectra of chlorine. — Pierre Auger and 
Francis Perrin ; Theoretical considerations on the 
dixectiona of emission of the photo-electtbns, — 
Pierre Brnn : The miscibility of mixtures of water, 
idcohol, and isobutyl alcohol. The results of 
the experiments are given in the form of graphs.--* 

Ko. ii6T < 


Georges Denig^s : A new method of diagnosis and 
of immediate detennination of cobalt by spectro- 
scopy and chromoscopy. The blue ailour given by 
cobalt compouud.s with hydrochloric acid has a 
specific absorption spcctnim : th«' reaction delecTs 
0*02 milligram per cubic ccntiiuetie of solution. 
'ITic method i.s of service in the doteclion and estima- 
tion of traces of cobalt in commercial nickel and its 
salts. — Maurice Nicloux : The determination of 
carbon monoxide by the blood method and some 
remarks on the absorption of this gas by luemogloliin 
in the absence of oxygen. Details of the tochniejue of 
the method, which is shown to be capable of detecting 
carbon monoxide* in the luoportion of 3 parts per 
million. — M. Bourguel : The hydrogenation of the 
tnpk* link. The formation of c/.s-ethylenic compounds. 
Tsing colloidal palladium as the catalytic agent, the 
rediKtion witli hydrogen at the ordinary temperature 
of various acetylene derivative's has alweiys given 
the f /.s-ethylene coinpoiiiicl. 'This is in accord witli 
the geometrical representation onlinarily adopted 
for the double and trijile linkages in acetylene and 
ethylene derivatives. - Max and Michel Polonovski : 
The amiiioxides of tlu^ alkaloids of the tropane group. 
— R. Loequin and R.. Heilmann : Nmv trinitrogen 
bases : tlic ureas of the pyra/olines. — H. E. Blaise 
and Allle M. Montagne : 'l lie acyclic 5 -diketoues, 
Transformation into pyridine derivatives. The action 
of liydroxylamine upon the 6-diketones constitutes 
a general method for the pn‘paration of pyridine 
bases. — K. Bourret : riu‘ geology of the region of 
Pak Lay (Middle Laos). - L. Duparc : Some curious 
lode-bearing rocks in tluj neighbourlxxxl of Mestigmer 
(Morocco). — Tv. Vaiulcr Linden : A case of striking 
by lightning. — Marcel Mirande : The phytosterol of 
the scales of bulbs in the species of the genus Lihum 
— C. Charaux and 1 ^. Delauney : The presence of 
loroglossine in Listera ovata and Epipactis palustris 
and on some now reactions of this glucoside. — K. de 
Litardiere : Tlie phenomenon of cytomixis in the 
microsporocytes of Podophylltwi peltatum . — Ladislas 
Smolik : I'lie exchange of the aluminium ion of soils 
of different types against the jiotassium ion of a 
neutral salt. — Antonin Nemec : The hydrogen-ion 
concentration in the tissue of seeds. The, experi- 
ments rf'.corded show* that the Jiydrogon ion concen- 
tration in the seed tissues indicates, at least approxi- 
mately, the value for the reaction of the medium 
favourable to the development of the plants arising 
from the seeds, — Auguste Lumiere and K6mi Courjon : 
The influence of the time of coagulation of the blood 
on the toxicity of sera. — L. M. Betances : The 
genesis of the blood platelets. — IT. Chatellier and 
H. P. Chatellier : The embryological evolution of the 
endolymphatic outlet in man. — E. Aubel and J. 
Salabartan : The significance of the decomposition 
products formed by the coli bacillus at the expense 
of glucose. — P. Lasarefi : The statistical theory of 
the adaptation of the eye in the course of peripheral 
vision. — Ch. Porcher : I'he action of carbonic acid 
on the calcium caseinates. Introduction to the study 
of colloidal calcium carbonate. — P. Cappe de Baillon : 
The general characters of double monsters in 
phasmids. — J. Beauverie : Does the bacterial sym- 
plasm exist } The case of Azobibter. After an 
extended period of cultivation of Azobacter chvoo^ 
catcum, it has not been found possible to prove tile 
existence of a regenerative symplasm which was not 
the result of a degenerescence, of a contamination, 
or of an erroneous interpretation. The author 
regards .the formation of a bacterial symplasm as 
unproven. — Charles Kayser and Mile Eliane Le 
Breton : TIsb regulating mechanism of purin meta- 
.bolism.L, ,dial^ — — Paillot: The cytological 
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allerations in the course of the evolution of 
the disease of the nucleus of the larvae of Pieris 
Brassica. 

Capk Town. 

Royal Society* of South Africa, April 15 — H 
Spencer Jones Notes on soldi })ar<Ulax A good 
determination of this constant is impoilant tor 
establishing a base hue on whidi our Knowledge of 
the dimcnsioub of the MSiblc iinivtrst is founded 
Ihe methods of its determination may bo divided 
into three classes (1) 1 h< obs(.r\ ition of the 

apparent displacements of a planet hk( IMars 01 1 los 
against one or moie stars \ it wed from two points 
differently situated in nlation to the centre (d the 
earth , (2) determinations of tin orbital vclocitv of 
the earth compared with the velocity of light, (3) 
observations of occultations of stais by the moon, 
fiom which the perturbing mfliicnce of the sun on 
the moons orbit can lie asteilainccl I he best 
determinations of the solar pirallax fiom these three 
independent methods lead to almost identical ic suits, 
iidTiicl}^ 8' 805 with a juobabk crior o 002 — 
Louis P Bosman Sonic obstrv itions on aconitine 
Accmitine (C34H47NO]j) on oxidation yields oxonitine 
C24 H<,iNOj, It IS known to contain three (CH, 0 ) 
groups, one (ClIjC ()) group one ((ivllgCO) group, 
and one N CH, group There seems to be an innci 
anhydride ot a dicaibosylu acid 

Washington, D C 

National Academy of Sciences (Proc Vol ii,lSo j, 
April) — T Y Thomas (hi the jirojcctive and eepn 
projective geomttiits ot paths () Veblen and J M 
Thomas Projective normal (ooidmatcs foi the 
geometry of paths Phev aie independent of the 
comjponents of affine coniuxion appearing in the 
dififerontial equations of the paths Lquations of 
paths through tlie ongin aic linear — J M Thomas 
jSTote on the projectiv t gc ometrv of paths Pioioctivo 
tensors other than the Wtyl (urvatiuc tensor can 
be derived Hovgaard l)c t< 1 mination of the 

stresses in a beam by means ot the principle of least 
work No a p)wri assumptions are made as in 
Saint-Venant’s method ~ M 1 Bogert and C N 
Andersen Rcseaichcs on selenium organic coni 
pounds V A simple method for the s\nthcsis of 
2 substituted beu 70 selena/olcs — Alice 11 Armstrong, 
W Duane, and R J Havighurst Ihe reflection of 
X-rays by alkali halide ci> stais Using a potassium 
iodide crystal and reflecting Xra3s from the 100 
planes gave a double image and a series of line lines, 
due apparently to minute crystals with their axes 
parallel to that of the mam crystal This habit of 
crystal growth is suggested as the cause of the 
abnornieU lefiections obtained with the alkali halides — 

I I, Rabinov Note on the ditfraction of X-rays by 
a wedge-shaped slit A fnnge was obtained using the 
Kol Imc of molybdenum Calculated width of slit, 
o 0013-0 0018 mm — D L Webster and P A Ross 
The Compton effect with liard X-rays — E O 
$alant ; The heat capacity of solid aliphatic crystals 
Many assumptions are made, but equations are 
derived from v^ich results fairly m accord with 
experiment can be computed — G P Baxter and 
IL W. Starkweather The density and atomic weight 
of hehum,^ Three i -litre globes were used, as in the 
determination of the density of oxygen (Nature, 
March 28, p 483). Average density of heUum, 

O’ 1 7845. Using the density found above for oxygen, 
namely, 1*42901, and assuming that helium obeys 
33 oyle’s law for the range o-i atmosphere, the atomic 
w^ght of hdium* for varions values of (BV)^/(PV)i of ^ ^ 
oxygen, vari08 from 3*9995^to ^ 

^ A *906, vm; liej.. 


Diary of Societies. 

TUKSDAY , Juty M 

SociKTt on CnsuicAL INDUSTRY (Aimual Meeting) (at Iiseds), at 11 A' M 

- ri( mentation of the society's medal to W f Ueid — Presidential 
Address Dyestiifts — Tt> evening — Prince 0 Conti How the Tusoany 
Bone Acid IK nmtje (I oetun ) 

CoN\l-ATI>N OF Kn IIHH SlKAKtNJ Ol HllIALMOl OOlC Af SOCimiiH (at 

Univdsity Colhge)(alBr>on July IC 17) 

l^FVNRSDAY Ji iy 1ft 

S(Mi,Ty o> ( HPMU AL lNi>nBiRY(^.Tmtml Morliiig)(at Leeds), at y do a m 
—S ymposium on Cokings PrSctUo, Chau man Pi of 7 W Cobb — 
1>! B I essing lh< Innuenee of Ash ( nnstituents on the Coking 
Pioites R A Mott anil K Wi^^gintin ihe Heating of Coke Ovens 

— Cl* I mn I he Disposal of Coke Oven Gas tor T*ublio Supply — 
W H Hofhrt A Compaiison of D1 lb lent Solid Adsorbents proposed 
f jr B( nzole Roeovi ry 

Intv iiNAi ION Ai (omikvnik ov Womik in Sr iknof, iNnisTHi, and 
r MMiii F(4t British Empire IiKhibition Wembley) at 11 a M —Open 
lUp, ot tin Contemn t by the ITealdent, IT R IT the UnebeHs ot lork — 
Spiakers Viscountiss Rhondda ComimicB Miss CUen Wilkinson 
III liistnaKMgmiKation Prof Winifnd ( ullis Hcimici 
EiiFNits Foliation Souitn (at Ho\al Society) at 8 30— Dr J A 
Mjoin Ihe \nilvsis of the ( omponent faciillits of Musical Ability 
and tin ii Inherit unce (1 eiluu) * 


IHIUMAY hi’v 10 

Suiiaiv oi CuRMicAi Inti 6niY(AnnuHl Mi eting) (at J eeds) at » 10 a m 
S ymp isium on Smokeless hn I — 1)1 ( IT I an 1 i and Dr Maigarct 
hishiiidiu Smoki lehfci hinl tbi I resent P isiti n ind I utino Possi 
bilities L t Evans Solid Siu >ktless uels tluir Prmluetion Pro- 
pertns aiiJlsi— P S H nnatt an 1 J (» King \ Study oi the Tars 
in I Oils obtained fiotn t oal 

iNTlRNAn NAI ( ONKFRFNC V OF WOMKN IN S(IVN(I InMMUI AND 
( >MMi K< R (at Bnliab brnpiie I xhibtlini W ir I U y) at 10 30 am — 
lngiinfiln„ tbniusliy arul U sianb Miss H M Dnts Electricity 
a])plud to Mining — Miss Isabel fl Ilalfn Id S im ( heniual I’tc bleina 
in tin CAton In liistry Miss I thel Bail > Autoiii )livo Bisoirch — 
At iO Jndustr il Wclfnie an 1 kai t ij hispulim Miss (onstame 
Smith III W uiiaii 1 utiiy Insptctoi in Ii lustiiul Hist ry —Miss 
( U Kerr Ibt 1 fled of Wclfaio VS nk cn lleiltb ni I Rill nntv — • 
Miss r F Wilson The Fissllilih s t Vdvuic in nt ioi W imon in 
III lustry 


1 1 IDA ) hi \ 1- 

iNSTint IK N OF CiiFMu Ai i NOINFFR8 (Atinujil Mcef iig) (m Phllosophieal 
llill I tc ds) nt ) A M — Vt ) iO A M (Ion t M I Mg nith the Ai mean 
Tnstitutc )t fhfinicttl Ki^iiimis) liisilnlia) A I li sses l> the 
iiesihnt )ttl \meri an Institul D ( I II s< in 1 tin Piosid mi 
of th British Instil ition Sii Ailh u Dmllnm \t 10 80 am — 
Symposium on Inhistnil Wat i Sn; | l\ ind sti •itn P llution 1 P 
V lull ini I ( Bun lict W lol S( j nin,. Wast i I iipiois t oinpisiil >n 
an 1 Disp »sal — Di I 1 Balli\ Fill i nts tioin Ammoi 1 1 Plants and 
ll ii Disji jsal H 1> Littldnli Distilhiy Waste I iqni Is an I their 
] uulualion I B BessdieMO si itnt ry Bt filiation ol Btnam 
IcllutMii and the ( ornni m Law Dr 1 B lligging and J P 
(XalHghin Die Picpaialion in I t imiarituc PeitoniuKi of Base 
Evchango Mateiials in Water Hof tcniri„ —Di f P Hihlitch Btecnt 
Exjierieme f Doiu il m Watei Siftenlng — H ( 1 uk« r H itiolytio 
( ondmtiMty an 1 11> irog n Ion f mtrol S L Tybi llu Abhoiplion 
o! Hydroihlonc Aiul and Home Data logardmg the I yh r Vltieosil 
System W L htovenson I hi State \ersas Industiy or The State 
with Industry — J W Sale PI neer Studies b> tlio Biiieau of 
Chemistry on Pollution of Shellfisli Anas 

iNrFBNATlONAI 0ONFFRVN<F Ol WOMl N IN SeiFNCV, InDT KTRV, AND 
CoMMVKciv (at British Empire EKhlbltion Wembley), at 10 U) am — 
Commerce and Salesmanship Miss G Burlton Halesmanship — Miee 
L F Netthfild 1 he Place of the W holesalei in the Hcheine of Uleti I* 
bution — At J SO —Electricity— Doineistic Hcience — Miss M Partlidge 
Producing and Distributing Bleclneity —Miss 1 J Dillon At Home 
with lectrii il> 


SATURDAY^ JiiY 1h 

Institution of Municipal and County Enoinfkiis (at lown llall, 
Folkestone), at 11 A M -A E Nichole Munutipal Works at Folkestone. 
— B C Pawcett Folkestone 8 New Sea Outfall Works 
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Evolution and Intellectual Freedom. 


■'HP] agitation in the Ufiitecl States over the 
i JL teaching of evolution is attracting such wide- 
-spread interest that it has been proposed to build a 
istadium to accommodate twenty thousand people for 
Ithe trial of J. T. Scopes, a Tennessee High School 
pcience teacher, for having taught the truth of evolution 
defiance of the State law. The trial is to open on 
1 ‘uly 10. The charge of the judge to the grand jury 
began by reading the first chapter of Genesis as the 
^Itccount of creation which Tennessee teachers must 
|tdopt. He pointed out that part of the value of 
i^ducation is mental discipline, and that flagrant defiance 
ipf the law by the school authorities would not be a 
'i^holesome influence in the State. He insisted that the 
integrity of the law must be upheld. The main issue, 
however, will be decided by tlie Federal Court in 
its decision as to the right of a State to prohibit the 
.teaching of fundamental philosophical principles, 
w The defence of evolution has been undertaken by 
the American Association for the Advancement of 
Science, which has appointed a committee of three 
^distinguished biologists, Prof. E. G. ( onklin, professor 
pi biology at Princeton, J)r. C. B. Davenport, director 
pf the Station for Plxpcrimental Evolution, (Carnegie 
institution of Washington, and Dr. H. F. Osborn, 
president of the trustees of the American Museum of 
Natural History, New York, to prepare a resolution 
upon the subject. The resolution, which ha.s been 
adopted by the (’oum'il of the Association, is as follows : 

“ (1) The council of the association affirms that, so 
far as the scientific ex idences of tlie evolution of plants 
and animals and man are coni'erned, there is no ground 
whatever for the assertion that these evidences consti- 
tute a ‘ mere guess.’ No si'ientific generalization is 
more strongly supported by thoroughly tested evidence 
than is that of organic evolution. 

(2) The council of the association affirms that the 
evidences in favor of the evolution of man are sufficient 
to convince every scientist of note in the world, and 
that these evidences are increasing in number and 
importance every year. 

(3) The council of the association also affirms that 

the theory of evolution is one of the most potent of the 
|freat influences for good that have thus far entered 
mto human experience ; it has promot(;d the progress of 
knowledge, it has fostered unprejudiced inquiry, and it 
has AS An invaluable aid in humanity’s smrch 

for truTO in many fields* 


(4) TJie council of the association is convinced that 
any legislation attempting to limit the teaching of any 
scientific doctrine so well established and so widely 
accepted by specialists as is the dot' trine of evolution 
would be a profound mistake, which could not fail to 
injure and retard the aflvancernent of knowledge and 
of human welfare l)y denying the freedom of teaching 
and inquiry which is essentifil to all progress.” 

The American Medical Association has expressed 
itself similarly in a resolution, passed by its House of 
Delegates, on the question of the teaching of evolution, 

that any restrictions of the proper study of scientific 
fact in regularly established scientific institutions be 
considered inimical to the progress of science and to 
the public welfare.” 

The American Association is being helped in pre- 
paring a defence by the vSciencc League, whi(‘h was 
founded last year in San k'rancisco in order to secure 
liberty of teaching in American education. 

These organisations have to meet a widespread 
and well-organised attack. The. teaching of evolution 
has already been j)r()hibited by law in Oklahoma and 
Tennessee. Hills for the same ])urpose were submitted 
to the State legislatures in Kentucky and in Texa.s and 
were rejected by the Upper House, in Kentucky by a 
majority of one x’ote. In Florida the legislature passed 
a resolution advising the educational authorities not to 
employ those who teach Darwinism, and the agitation 
for direct prohibition is still maintained. In North and 
South Carolina legislative action against the teaching 
of evolution was defeated, but text-books and teachers 
who favour evolution are debarred from the State 
schools. Georgia has as yet no absolute legislation on 
the sul)ject, but the State Education Committee last 
July advised the legislature to refuse grants to any 
school, college, or university that favoured the doctrine 
of evolution, and it has recently withheld a grant from 
a State library bec ause it contains lK)oks on evolution. 
Bills against the teaching of evolution^are being intro- 
duced or have been introduced into the legislatures of 
the States of Arizona, Arkansas, Georgia, JUinoiif, 
Indiana, Iowa, Minnesota, Mississippi, North Dakota, 
Oregon, and West Virginia. 

In California the effort was made, as mentioned in 
Nature of . May 9, p. 683, to avert a struggle by 
reference of the question to a committee of the nine 
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presidents of the State universities and leading 
colleges . Six of these colleges are under denominational 
control, and the unsatisfactory compromise previously 
referred to in Nature has not satisfied either side. 
A requisition is being signed for a reference of the 
question to a ballot at the next election ; and the 
Fundamentalists are said to be confident that they 
will carry the State, unless books which give even a 
moderate approval of evolution are excluded from 
the schools. 

The anti-evolution party is being supported to some 
extent by the publishers. Thus, one distinguished 
New York biologist has been requested by his publisher 
to omit any reference to evolution in any new editions 
of his text-book, owing to the objections of the 
Southern and Western States. The intellectual terror- 
ism in some of the States may be judged by the fact 
that according to the Boston Evening Transcript of 
May 23, although, while the anti -evolution Bill was 
before the legislature in Tennessee, many clergy 
protested against the proposed infringement of freedom 
of opinion, there was never a word of protest from 
the State University.” The North-eastern States show 
by the comments of the Press their deep regret at 
this outbreak of intellectual obscurantism, and it is 
to be hoped that an authoritative expression of opinion 
there may help the Southern and Western States to 
realise the heavy handicap they would be laying upon 
themselves, as well as upon their universities and 
schools, by the legal prohibition of well-established 
scientific principles. 

In Great Britain, State interference with university 
teaching would not be tolerated. I'hc proper body 
to decide what may or may not be taught in a uni- 
versity is the Senate or C\)uncil, and not a popularly 
elected civic chamber of any kind. It must not be 
forgotten, however, that education authorities in 
England exercise the right of control over the teaching 
of religious doctrine in schools, and that they could 
apply the same powers to the teaching of evolution 
if they wished. It is not for us, therefore, to atterni 5 t 
to justify what seems to have been a breach of law 
in the State of Tennessee, however much we may 
deplore that a State should pass a measure which is 
contrary to all modern ideas of progressive thought 
and intellectual freedom. What we arc concerned 
with is the principle by which a political party or 
organisation should be able to put obstacles in the 
^ay of human enlightenment and independent thought, 
and should have the power of approving, or preventing, 
the teaching of scientific facts or conclusions of any 
kind. We have long passed the stage at which this 
was possible in England, aqd Cannot, help being 
astonished, therefore, that there si^puld b^ ^^tes in 


the United States of America which deliberately adopt 
a policy of scientific stagnation. 

In order to ascertain the views of leading authorities 
in the fields of university work, science ahd religious 
teaching, upon this attitude, advance proofs of this 
article have been sent to a number of representative 
men, whose comments, here subjoined, will, we believe, 
be read with interest on both sides of the Atlantic. 

Prof. Wm. Adams Brown, Ph.D., D.D., 
Roosevelt Professor of Systematic Theology, Union 
Theological Seminary, New York. 

Mv friend. Prof. Wildon Carr, has suggested to me 
that it might interest readers of Nature to learn the 
views of an American observer as to some of the 
antecedents of the singular case presently to be tried 
in Tennessee. The incident, dramatic as it is, is not 
an isolated event, but part of a movement the begin- 
nings of which go back many years, and has already 
caused a serious rift in several of the more important 
denominations ; it cannot be understood without 
reference to its larger setting. 

The first factor to be borne in mind is geographical. 
The United States, in spite of its hundred and ten 
millions of people, is still, judged by European 
standards, sparsely settled, and within its ample 
borders includes populations separated from one 
another by differences of antecedents, habits, and 
tastes, scarcely less marked than those which separate 
the different countries of Europe. There are wide 
areas of the United States in wliicli the inhabitants 
know as little of what goes on along the Atlantic sea- 
board as the inhabitants of China or India. To 
understand the psychology of Fundamentalism, one 
must see such a play as “ Sun-up,” and remember 
that it truthfully describes the mental attitude of 
hundreds of thousands of American citizens of the 
purest English stock. 

A second factor to be reckoned with is the tendency 
of Americans to standardise their thinking. This 
characteristic, which ('instantly surprises the English 
visitor, accustomed to the free expression of individual 
opinion on every topic under the sun, has its explana- 
tion, if not its justification, in the exceptional con- 
ditions under which the American democracy has 
developed its national life. With a people recruited 
from every quarter of the globe, living under con- 
ditions which stimulate individual initiative, there 
was grave danger that the unity of the national life 
might be lost unless the variant elements could be 
held in check by a powerful public opinion. In Great 
Britain, centuries of tradition have fixed habits of 
action in certain definite grooves, and one safely ' 
the |^^iry thinking, 
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In the United States, where tradition is at a discount, 
'I and each man does what the need of the moment seems 
I to require, there must be some steadying and con- 
i servative influence, and this, apart from the written 
^ constitution, is supplied by a powerful and often 
tyrannous public opinion. What is going on in religion 
f in the so-called Fundamentalist movement has its 
parallels in economics and in politids. Feeling is often 
t substituted for reason, and the nonconformist is 
‘ punished by social disapproval, if not ostracism. 

To understand the tlieological antecedents of Funda- 
mentalism one must go back a generation to the 
Briggs case, the celebrated heresy trial of the last 
decade of the last century, which in so many ways 
paralleled the Robertson Smith case in Scotland. 
There, as here, the jssuc was the inerrancy of the 
Scripture ; there, ns here, the first result was the 
' condemnation of the accused ; but, at this point, the 
parallel ceases. In Scotland, the result was a revival 
of Biblical study carried into the homes of the people 
by a generation of ministers who were teachers as well 
as preachers — a revival which familiarised the rank 
and file of the people with the issues involved, robbed 
criticism (jf its terrors, and prc'pared the way for the 
saner and mor(‘ scientific theology of to-day. In the 
Unit(;d States, this result followed with certain in- 
dividuals and in certain sedions of the country, but 
for the most part the effect was different. The Briggs 
case shook the faith of many a minister in the old 
theology without giving him a firm grasp on the new. 
He therefore ceased preutdiing theology altogether and 
turned to social service or some other practical interest 
as a substitute. The result is that the present i.ssue 
comes upon a people unprepared to meet it, and easily 
' swept away by tlic plausible rhetoric of an orator like 
Mr. Bryan, wlio has learned by long practice to make 
words do duty for ideas. 

It must be further recognised that when their real 
interest is separated from the fantastic opinions witli 
wliich they have associated it, the Fundamentalists arc 
* contending for something with which men of a very 
different mental outlook may feel sympathy, namely, 
a positive and constructive Gospel. In the general 
loosening of old ties which has been the aftermath of 
the War not a few self-styled liberals have been 
ready to break completely with the past, and lightly 
to surrender values painfully won by the labour and 
sacrifices of many generations. The spectacle of this 
light-hearted radicalism has seriously alarmed many 
who would have been ready to respond to a saner 
presentation of the newer views, and, yielding all too 
readily to the psychology of the crowd, they have 
allowed themselves to lend their support to positions 
which,: under less trying conditions, they would be the 


first to repudiate. It is not the first time in the history 
of religion that a good cause has been discredited by 
the agents of which it has made use. 

One further point requires brief notice. In spite 
of the factors I have mentioned, the controversy 
would not have reached its present acute stage if there 
had not been on the Fundamentalist side a systematic 
popular campaign, amply financed, which has carried 
the cry of the Gospel in danger into every section of 
the country. Only recently have the advocates of a 
reasonable Christianity realised the danger which con- 
fronted them, and organised for a similar campaign 
of education on the other side. That realisation has, 
i how^ever, come at last and that organisation been 
effected, and unless the American peojile have been 
permanently bereft of the good sense which has hitherto 
characterised them in critical hours, we may con- 
fid(‘ntly expect that the forces of reaction will bo 
checked, and a reasonable liberty of thought be safe- 
guarded. 

vSir Ray Lankester, K.f'.B., F.R.S. 

Imrmerly Din^ior of the Natural History Departments 
of the British Museum. 

In the article about to be published in Nature which 
you have sent to me for comment, I do not find any 
definite information as to the law or laws said to be 
operative in certain States of the American Union by 
which the teaching of the doctrine of evolution is 
forbidden, nor do 1 find any precise statement of the 
power said to be exercised by certain States of with- 
holding pecuniary support or, on the other hand, of 
giving it to colleges or schools which teach or do not 
teach subjects approved or disapproved by the State 
legislature. One must suppose that such direct 
control of the educational programme of colleges and 
si hools supported by grants from the public purse 
is approved by llie cili/.ens who elect the legislative 
body. I f the wishes of the constituency are carried out, 
lookers on may regret or disagree with the programme 
enacted, but must admit that the action is in accordance 
with the fundamental principles of self-government. 
If the action is not in accordance with the wishes of a 
majority of the constituency, that majority can elect 
new representatives pledged to the policy it prefers. 

Another very important question is raised in your 
article about which I have no inforipjition. You say 
that the Federal Court has the power to decide as to 
the right of a State to prohibit the teaching of funda^ 
mental philosophical principles.’’ One would wish to 
hear more about this power of the Federal Court, and 
also as to the interpretation of the term ** fundamental 
philosophical ^rinciples,’^ In the absence of informa- 
tion on these matters it would be rash to pursue the 
■/ ■ B3 
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subject further. Clearly enough (in my opinion) the 
integrity of the law must be upheld. The “ law ” can 
be altered by a regular constitutional method, but 
there seems to be no justification for disobeying it 
instead of repealing it. 

The normal and healthy result of the exdusion from 
State colleges of “ studies ” whidi many citizens desire 
to be made accessible for thcmseh i's and their young 
people, must be to bring al^out a “ l^oycot ” of the State 
institutions in (jiiestion, and tlie endowment of free 
“ nonconformist " colleges to take their plac'c. In 
many respects educational enterprise flourishes best 
when free from State interference. State prejudice. 
State ignorance, and State jobl>ery. The great 
universities of the United States are inde])endent 
('orporations, and so arc Oxford aful (anil bridge and 
their colleges, and Sf> too are the other great iinivcnsities 
of Britain. The State grovernment does not at the present 
day presume to ('ontrt)l tlaar programme of studies, 
but riither protects tliem from fanali('al influences and 
secures them in the possession of property which 
enables them to pursue the inahing and the diffusion of 
knowledge with independeiu'e and self-respect. I'lie 
present freedom cjf student and profes.sor and the .self- 
governing status of “ UnivT.r.sities ” in Great Britain is 
the outcome of long and historical struggle. 'I'hat 
status is not theoretically complete even now, but is in 
a reasonalde state of adjustment to the demands of 
healthy progress. The university is expeeted in 
Great Britain to 1)C (and ii) tolerant of divc^rgent 
opinions. Tt unites learned men of various philo- 
sophical outlook in a common effort to iiK'rcase know 
ledge and to promote its diffusion through all classes 
of the community. 

It must be incredible to British teachers that a judge 
charges a grand jury ])y rc^ading out the first chapter 
of Genesis and declaring that that is the account of 
creation which Tennessee teacliers must adopt. As a 
matter of fact that is not wdiat the judge said. What lie 
said was that, according to the law of the State of 
Tennessee, a teacher could not legally he j)aid his 
salary unless he taught the first chapter of Genesis as 
true. A Tennessee high school science teac'hcr refused 
to give that teaching, and so has gained an enormous 
journalistic advertisement. 

The whole affair is being worked by journalistic 
enterprise in the States on a misleading basis. There is 
no trial ” of the advertised teacher. He is no martyr. 
n<i is simply a case of the very ordinary failure of an 
employee wlio will not carry out the terms of his 
engagement and is dismissed accordingly. He is under 
no compulsion. He can teach according to contract or 
he can go elsewhere. He prefers to go. The interesting 
questions which remain for solution are : (i) Do the 


free and independent citizens of the State of "Fennessee 
approve of the action of their legislature in regard to 
the first chapter of Genesis ? (2) Will the Federal 

foiirt over-ride the interference of the State legislature 
in this special instance It will take time to educate 
the citizens of Tennessee so as to enable them to judge 
whether their legislature is wise or foolish in endeavour- 
ing to exclude thctexching of the doctrine of evolution 
from Statc-supy)orted colleges. We must wait and sec. 
IhJt in the meanwhile the great colleges of Harvard, 
Vale, and Princeton and the scientific academies and 
museums of the Ibiited States are not affected by this 
storm in a toa-rup. 

J\S. T should like to place on rec'ord the fact that 
at Oxford in 1873 T ga\'c, as deputy of the linacrc pro- 
fessor of anatomy and physiology, a ('ourse of public 
ledures on ‘‘ The (leneak)gy of the Animal Kingdom,” 
in which 1 fully accc])ted and taught Darwin’s doctrine 
of descent. Neither at Oxford nor afterwards when I 
gave a similar course of lectures at the Boyal Institution 
in London was tliere tluj smallest protest or objection 
raised to the straightforward teaching of the doctrine 
of evolution and Darwinian zoology. On the contrary, 
T received warm encouragement alike from professors 
and undergraduate students. 

Prol. E. W. Ma('Brij)1c, D.Sc., F.K.S., 
Professor of Zoology, Imperial ('ollege of S«‘iencc 
and Technology. .South Kensington. 

'J’uK remarkable niovt*ment in Amt'viea aiming at the 
snppressif)n of the teaching of evolution in schools aral 
universities is too wi(l(‘sprea(l and has far loo much 
momentum ])ehin(] it to l)e acc'oiinted for as a mere 
outbreak of intellectual obscurantism. The general 
public tljcre, as elsewhere, is profoundly uninterested 
in sc'ientific speculation, unless this is dis('ovcred to 
]\ave a practical bearing on life. It is because, in the 
opinion of the average American, the doctrine of evolu- 
tion as taught in Americ'an schools and colleges is liable 
to defeat the purpose for which those institutions were 
establislied that he lias risen in revolt against it, 

Tlie Fundamentalist argument is as follows : - These 
schools and colleges from which we desire to exclude 
(‘volutionary teaching were established by men brought 
up in the Puritan tradition, which has largely moulded 
and developed the American national character, of which 
wc arc all proud. The object for which these homes of 
learning were founded was not the imparting of abstract 
truth but the training of men to be good citizens. 
Evolutionary teaching in America has led to a purely 
materialistic and mechanistic view of life : it teaches 
that individual men are mere ephemeral bubbles on tiie 
surface of things : that their moral ideas are only tribal 
taboos of no particular validity : that conscience and 
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» free-will •’ to quote a leadinjr exf)oncnt of “ bchaviour- 
, isni/’ “ are mistakes of the older psychology/' that 
{ God " and “ ITcaA cn/’ according to another ev'olu- 
' tionary phiFosopher, “ are dehaicc-nieclianisms dilTercnt 
^ in degree ])ut not in kind from tlie illusions of the 
' paranoiac/' and the widespread acc'cptance of such 
' ideas would undermine the Ameri('an cliaracter. 

The most practical olqection to tiio Fundamentalist 
position is its entire futility. Kothing could do rnort* to 
stimulate widespread int(Test in ev olutionary views than 
the attempt to prohibit them. The American youth in 
particular resents being forbidden any of llie fruits of 
the tree of knowledge, aiid the attempt to do so will 
only whet his nj)petite for lliem. Just as hundreds of 
boys and maidens now indulge in whisky drinking wlio 
in pre-proliibition da^^s nc\'er dreamt of such a thing, 
so it is to be anticipated that lumdreds of youth who 
previously wen‘ entirely satisfied witli (inenias and 
baseball will become evolutionists. 

7'lie only vvay effectively to conil)at the nu'chanislic 
view is to build up a thorough and convdiK'ing idealistic 
criticism ol it. This is the path wiiich has been lollowerl 
in Fngland ; indeed few if any of the great Victorian 
s('icntists were blind to tluj enormous intellectual 
difliculties inv'olvcd in a thoroughgoing materialism : 
for this reason Huxley, amongst others, wisely adoj)ted 
the ])osition wliich h(‘ termed “ agnostic ism ” --freely 
ai'knowledging that problems of the relation ol mind 
to body w'cre entirely beyond llu; competence of science 
t(» solve. Since llu\h;y\s day, idealistic' criticism has 
grown in strength, and so it has cxnnc alnnit in (heat 
llritain that all sorts and c'uuciitions oi men, including 
reverend bishops of the Hhurch and nonconformist 
divines, ac'cept evolution, whilst still refusing to ac'c*e]>t 
a mechanistic view of lile and the universe. \V7; 
commend the considcratiem ol these tacts to khincla- 
mcntalists in Americ'a. 

Sir Artuuk G.lhlh, F.K.S., 

Master ol Christ’s ( olk'gc*, (am bridge. 

The average Americ an of the IVfiddle and Southern 
States is a vrry naive mammal. As a “ prominent 
citizen ” tells us in the c urrent numl)er of The Xalional 
Reviciv, the United States is a nation of adult children, 
and certainly some ot tlie things they do seem to 
older and more mature countries decidedly irhildish. 
The farmers and the Methodist and Baptist pastors of 
States like Tennessee, Kentucky, Oklahoma, arc really 
convinced that they can make a pecjple moral and 
religious by enacting laws. Hut the laws in 
America are so seldom enforced, before the War 
some eight or nine States passed a law by which all 
Itmatics and criminals were to be sterilised, but I 


believe the law lias only been observed in one or tw'o 
cases. Seven }'cars ago 1 was sitting next to a very* 
vinegary lady at 1 )c‘^nu)incs in Iowa. She was jubilant 
over the Volstcxul .\menclinc*nt, and said they w'ould 
now tac'klc tobacco, and as sc^on as tlicy liacl got that 
noxious vvecxl out of the way, they would have a v\ oriel 
c:ampaign against the drinking of tea or coffee, both 
of which she undt'rslood c'oniained poisons. She 
closely c'ross-examined me as to whether the students 
at ('amhridge* uxtc allowed to smoke, and when I 
told licr tliat thc'v" were, and that i hoped they did, 
bcc'ausc vve believeci in the freedom of the individual, 
shc^ hc'caiutt almost abusive. Hut finally I silenced 
hi‘r lyv saying that she seemed so devoted to liberty 
that she wantc'd to take it away from everybody else 
ill order to add to her own store. 

Now. in sevcial State's tluTc is an attempt to control 
free thought, in the ('Imrchcs, America has scarcely 
jiassccl beyond tlic region of the Hreshyterian prosecu- 
tion ol Robertson Smith nearly filty years ago. 'riiey 
have* lieiTsy -bunts, again an attack on free thought, 
'rhe Ku Kliix Klan movement is largely directed 
against cHTtain foims of religious laith. 'Hiey are 

“ k'ightin' like clivils for conciliation, 

An' hatin’ (‘ach othe r for the lovx* of God.” 

Hut all the laws they pass c'an ho and are evaded, 
and one has no doulit tliat in those* States that have 
forbiddc'n the teaching of cvedution, evolution will still 
he* taught. I nic)rtimatciy, as a wliole the jieople of 
these “ sections ” arc n(>t a reading |)eojilc, and seldom 
soar above a light Illustrated magazine, or they would 
read udiat tlicy may not be taught, 'i'hc* new text-book 
with wJiic h the reniiessi'c te.\t*l)Ook c cminiissibn ha.s 
icplacc'c] ihc' one used by Mr. j. T. Scopes state.s, “ In 
reference to all animal.’^ resembling man, none of them 
arc to f)e thought ol as a source ot origin of the human 
sjiecies.” Hut, alter all, thought is free, in spite of 
Mr. William J earnings Hryan, if (me likes to think that 
man descended from animals resembling man, it will be 
vxry difficult to stop it. 

Gf course, there is a great deal of money in these 
proceedings. It will be the making of Dayton, where 
nothing has ever hatipened before and there is doubt- 
less an c.xpcnsivc publicity agent with an itching 
palm. 7'hc average European who has not seen 
it has no idea of the '' lobbying ” carried on by 
the more ])ushing publishers in the United States to 
j got their books adopted, 'fext-books are remunerative^, 
I and whoev er has got the contract for these new biology 
j hooks will probably make a very good thing out of it. 
i In the days of Henry Newell Martin, if he wrote a 
” Physiology ” which w^as to be adopted as a school 
book by any State, he had to append a chapter on the 
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dangers of alcohol, otherwise it had no chance of 
being accepted. As Kipling says of the American : 
Enslaved, illogical, elate, 

He greets th* embarrassed (Jods, nor fears 
To shake the iron hand of fate 
Or match with Destiny for Beers. 

Of course, now it does not pay to make beer in 
America, you must substitute synthetic gin for the 
last word of the couplet, but unfortunately synthetic 
gin does not scan. 

The Right Rev. E. W. Barnes, D.D., Sc.D., F.R.S., 
Lord Bishop of Birmingluini. 

The ignorant fanaticism which has led to the pro- 
scription of evolution in certain Western States of 
America is deplorable. As one who values intellectual 
freedom I am shocked that Anglo-Saxon communities 
should seek by legislation and j^roscciition to prevent 
the spread of knowledge. As a Christian I am dismayed 
by a movement which opposes a reasonable formulation 
of the Christian Faith. Cumulative and well-tested 
evidence has convinced every reputable biological 
expert throughout the civilised world that man has 
evolved from an ape-like stock. The normal educated 
Christian in Great Britain regards the process of 
evolution as the machinery by which God has created 
man. Every divine of any eminence among us 
accepts this point of view. Such acceptance strengtiiens 
the Christian position, for it makes the spiritual 
interpretation of the universe which we derive from 
Christ more convincingly reasonable. 

No part of the teaching of Jesus, as set out in the 
New Testament, can by the most ingenious sophistry 
be held to imply belief in the literal truth of the Genesis 
account of creation. The '' P'undamentalists ” forget 
that the Bible is a spiritual treasure-house, not a 
scientific manual. They ignore the Christian doctrine 
that the Holy Spirit is still at work among men, 
leading them to an ever fuller understanding of truth ; 
with a fear that is really anti-Christian, they Jissume 
that a fuller knowledge of truth will weaken rather 
than establish the Christian revelation. The inevitable 
result of their attempt to repudiate sound science in 
the name of religion will be that tens of tliousands 
of college boys and girls in America will repudiate 
Christianity in the mistaken belief that it is bound up 
with pitiable ignorance. 

In England the battle was fought out more than a 
generation ago. From the blind religious prejudice of 
men like Pusey, Samuel Wilbcrforce, and Gladstone 
(why do political leaders damage their fame by theo- 
logical obscurantism ?) we were mainly saved by the 
enlightened boldness of the Victorian liberal divines; 
of ^chbishop Temple ; of Frederick Denison Maurice, 


who was never tired of quotihg the spirit of Darwin’s 
investigations as a lesson and a model for churchmen ; 
of his friend Kingsley; of Bradley, the Dean who 
buried Darwin in Westminster Abbey ; ‘ of Farrar, 
who preached his funeral sermon; of Canon Wilson, 
who still survives in honourable old age. But without 
such men the truth would have prevailed. It will 
prevail in the longi^nin in the United States. Of what 
avail was it that the Roman church placed heliocentric 
treatises on the Index of Prohibited Books ? The 
earth moves : and the mind of man moves also to 
embrace an evergrowing understanding of the mystery 
of creation. 

Prof. W. ]. SoT.LAS, Sc.D., F.R.S., 

Professor of Geology, University of Oxford. 

The action of the Stale of Tennessee raises a number 
of questions which it would be interc.sting to discuss 
were it not that they arc all subsidiary to the one 
which agitates the minds of all Ircedom-loving peoples, 
i.e. the right of tlie State to su])press the teaching of 
scientific truths. On the subject of evolution there 
is, 1 believe, among competent thinkers but one 
opinion. To put it in a form that will be readily 
understood by our Puritan friends, all zoologists and 
botanists are agreed that the creation of species, 
including man, proceeds or has proceeded by way of 
evolution. This a theory which miglit almost be 
regarded as a fact; it is so widely and surely based 
that it might be ranked as of ec[nal uatainty as the 
revolution of the earth around the sun, a subject 
which supplies an intiTCSting parallel with the present 
one if only wc substitute Papists for Puritans. 

Ifut all endeavours to suppress a truth are as futile 
as they are false. If natural history is to be taught 
at all in the schools, then in the end the truth will 
out. The structure, functions, liabits, and distribution 
of animals and plants are, it is true, subjects of such 
absorbing interest that lessons upon them, from 
which all theory is carefully filtered off, are sufficiently 
attractive in themselves to arrest the attention and 
engage the studies of a class, but the interrelation of 
the facts they disclose must inevitably suggest many 
searching inquiries, and curiosity once aroused will not 
rest satisfied until it has received an answer. Then, 
if we arc really back in the days of the Inquisition, 
the next step which will devolve upon the State will 
be the institution of an Index Expurgatorius. Short 
of tliis the truth will no longer rest concealed. 

We reach, then, a stage when the community will 
arrive at a knowledge of the facts of evolution. Then 
comes the question — ^What about its explanation ? 
There we are on very different grounds. It is no 
secret that Darwin's explanation no longer occupies 
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undisputed possession of the field, and there are without 
doubt many distinguislied investigators who freely 
admit that a satisfactory explanation lias yet to ho 
found. Fdr myself, I roniess that 1 regard tlie 
Darwinian explanation as only a half truth, and T 
think that the discussion of this question re(|uires 
wider knowledge and greater maturity of judgment 
than the schools are likely to provide. It sliould he 1 
left to the universities, and even tluai the implications i 
of all evolutionary theories should be carciully borne j 
in mind, for tlie effects of sonie of tlaan, if rashly 1 
introduced into ethics, personal, social, or politiial, | 
might pro\’e to be disastrous in the extreme. 

Sir AKriioR Kiutii, M.D., F.R.S., 

Hunterian Thofessor and ('onservator of Museum, 
Royal ('ollege ol Surgeons of JCngland. 

It is in no spirit of IcN'it}’ that T, a life-long student 
of the human body, would quote here, for the benefit 
of Fundamentalists, both at home and abroad, a saying 
of that Master whose teaching they claim to follow' : 

“ Father, lorgix'e tliem, ior they know' not what they 
do.” For il their desires an' Inlfilled, the teacliing ot 
anatoniN will betome a colossal system ol organised 
hypix'risy. In e\(‘ry senleiicx' ol liis leiture, a pro- 
fessional anatomist, who is compelled to [>ase his teach- 
ing on the first ihapler ol Genesis, must sin against the 
truth whi< li is in him. li the teaching of esolution is 
proscril.H'd, thi'ii the study ol the de\'elo|)inent ol the 
human body must be forbidden by law, lor in its 
dovelojmient the human body pnxlaims that (‘solution 
is true. I)isse<tion will base to be forbiddeii ; for 
every oiu‘, be he K’aeluT or student, wIkj dissects man's 
bodv and compares it with that of ap(‘s and of monkc’ys, 
has the same truth lurred on his perception. 

Only penal servitude lor liie will keep men Irom 
sean hing the reeijrds oi the nx’ks and disc'ov ering that 
the earth itself has kejH a detailed bistoi) ot j)lant, 
beast, and man, and all of th(*se records shout aloud that 
evolution is true. All the lossil remains ot primitive 
man, oi beings who are almost as mm h ape as man, 
will have to be destroyed and all written description of 
them obliterated if Darwinism is to be undom‘. IFe 
stone implements of aru ient man, wdiich have been 
gathered with such meticulous t are from recent jxiges 
of the earth’s history, will hav e to be gathered together 
and solemnly carried to tlie deepest sea and there sunk. 
For these silent witnesses carry the liistory of man and 
the history of woman tens of thousands of years beyond 
the days of Adam. 

Archaeologists must be forbidden to enter Egypt and 
Mesopotamia, for they are carrying history further back 
than the Bible allows. Astrology must replace astro- 
nomy ; alchemy, chemistry ; children must be taught 


that the sun and moon rev olve round the earth, if the 
Bible is to be standard text book ot the modern teacher 
of s('ienre. 

Men who propose to bring about ^uch a I'lumge 
“know' not what they do.” Fhey do not know' the 
world they li\i‘ in, Kor what they have set out to do is 
to turn tlie hand ot the clock ol progix'ss bai'k to a 
point il reac lu'd lour thousand years ago -to a p()ii\l 
when teachers of anatomy assured thi'ir stiidi'nts that 
woman was made out ot Adam’s twelfth rib. 1 1 
Fundamentalists ])ush their proposal to the ]3oint ot 
])ra(’tice. they will l ertainly smash the ‘‘ rock ol ages ” 
blit thev will leave unbarmeil tl\e record ol the rocks.” 

I’roi. (k IGa.ior Smith, M.H.. h'.R.S., 

Professor of \natomy. rniveisity Follege, London. 
Till-: prr)scription ol I lie teaibing of evolution in 
any university lannot lail to destroy llu; inniienc-e 
and in lacl Ihtt very existeme of sm*b an institution. 
Inn* (he piirjioses ol a imi\ersil>' an' to advance 
and difiuse knowlialge and to im nUale the discipline 
ol the seal ('ll for trulli. 'I'o deny it the Ireedom to (‘ulti* 
vate these ()bje«as is to eliminate its right to exist. 

Sm h ac tion can do no harm to tlie tluMiry o( (*\oln- 
tion : nor can it stille the spirit ot truth. But it 
. does reveal the tleptli of ignorama* and stupidity ol 
j those who assume that it is ])ossible in. the tw(mtieth 
century to sujipress intelleitual freedom and to 
eliminate the spirit of honest iiKpiiry from any com- 
munity. Moreovi'r, the ignorance is not merely of 
si’ienee but even more of the lessons of history, 'this 
campaign lor lettering intellectual jairsuits has been 
pursued with a variety ol (‘\cuses ior more than 
three (‘cnturies. In spite of ejihemeral triumphs it 
has invariatily enderl in disastrous de.leats, injuring 
the mi.sguided lanatics themselves lar more than the 
cause ol truth they are trying to stille. For it is 
clear the Tennessee comedy is nut concerned primarily 
with evolution : il is essentially tli(^ thiec-eentury-old 
altc’m])t to destroy intellectual freedom. I'he denial 
of ev'olution now oiaujiies the ]ilace that even so 
recently as fifty years ago certain theologians assigned 
to the claim that the earth was Hat and fixed in spa('e. 

But the reality of evolution is as c'ertain as the fact 
that the earth revolves around the sun. 'Lhe former 
is as essential a part ol all modern biologic'al thinking 
as the latter is of astronomy. Hence the change of 
the issue docs not lielp those who are stupid enough to 
imagine that the fact of evolution I'an be suppressed. • 
In 1615 Galileo was summoned before the Inquisi- 
tion, which unanimously declared his proposition that 
” the sun is the centre and does not revolve alxjut the 
earth tb be foolish, absurd, false in theology, 
and hereticaT, because expressly contrary to Holy 
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S(Tij>tiire.” In spite of repeated humiliations, certain 
theologians (and especially those in the Southern 
States of America) only finally abandoned these 
claims that did infinite harm to their own cause less 
than fifty years ago. The su])stitution of the bio- 
logical for the astronomical issue can only result in 
adding vitality to the ridicule that is certain to over- 
whelm these misguided pcoyile, who know not what 
they do. 

Prof. W. i\ McIntosh, I). Sc., F.R.S., 

Kiiicritus l^rofessor of Natural History, 
IhuVersity of St. Andrews. 

Trained from early days in biology on the shores of 
the ri('h Bay of St. Andrews under William Macdonald, 
George K. Hay, and Miss Ottc, tiu* translator of De 
Quatrefages’ Rambles of a Naturalist,*’ and later 
under George James Allman and John Goodsir in 
Kdinbiirgh. before the appearance of the “ Origin of 
Species,” it has been my fate to witness all the vicissi- 
tudes of suyiport and opposition (often with personal 
knowledge of the men) to which this epoch-making 
work gave rise. Close occupation in zoology and a 
disinclination to theorise have prevented personal work 
in a field so fascinating and so fruitful to many, yet 
such could not check an impartial judgment of the facts. 
In Great Britain about fifty years ago, it is true that 
the leanings for and against evolution were each in turn 
keenly opposed in elections for certain university 
chairs. It is long, however, since such straitened 
views have disappeared, and men of every grade of 
opinion on the subject have l)een dispassionately chosen 
on their real merits, and perfect freedom of opinion 
afforded to university and other tea('hcrs. This experi- 
ence has not resulted in the lowering of the esteem for 
what is good, nor has it altered the value of the Bible 
or of religion, nor has it undermined the moral prin- 
ciples and character of the nation- -upon which so much 
depends. 

The breadtli of view and the great impetus the 
evolutionary theory has given to the study of the 
natural .sciences cannot be denied. Its value, for 
example, is of the greatest importance in grasping the 
relationships of fossil and recent types of every class, 
from the simple Palaeozoic forms to those of the 
Pleistocene period. Knowledge is a universal goal, 
and scientific knowledge especially cannot be hampered 
by restrictions, however well intended. It seeks truth 
only and labours long to find it. The teaching, of 
evolution in scliools and colleges of the United States 
was perhaps unknown to many in Great Britain, but 
the veto of some of the American States authorities 
against such teaching seems to carry us back to the 
J^ddle Ages, when free thought and conviction pn 


certain subjects were fraught with violent opposition 
and danger. I do not hesitate, therefore, in joining my 
scientific colleagues in protesting against this infringe- 
ment of freedom of thought — affecting responsible 
officials of high character in universities and schools of 
the United States, 

Rev. lIiLDERic Friend, 

Wesleyan Minister. 

My biological researches commenced close on half 
a century ago, when the ('hurches were almost all 
strongly opposed to Darwinism. My bias, therefore, 
was, from the outset, against the theory of evolution. 
Yet every step taken in the study alike of botany and 
zoology, of anthropology and religion, tended to show 
me that the secret of life was to he found, if anywhere, 
along the lines of evolution ; and there was no other 
theory in the field which could meet all the difficulties 
involved in the mystery of life. Genesis states a fact, 
evolution attempts an explanation. 

As a student of divinity, long familiar alike with 
the idea that science and religion were in conflict, 
and that the doctrine of evolution intensified the 
supposed antagonism, 1 have found in that doctrine 
the most satisfactory solution of my problems as a 
teacher, T owe much also to the fact that, in my 
plastic years, I resided in the Fast, and became 
familiar with Oriental imagery and modes of thought. 

1 find the doctrine of evolution in fullest iiarmony 
with all that 1 have been able to discoN er by practical 
study of Nature and comparative religion, as well as 
by personal experience. While 1 have the highest 
respect for law and order, I cannot but wonder that 
the making of laws relating to the education of the 
rai'C should be in the hands of men so reactionary and 
ill-informed ; men who have failed to learn anything 
from the past. All history teaches us the unwisdom 
of opposing new modes of thought. C'hrist had to 
insist on a revision of the Mosaic law, as being out of 
harmony with the thought of the and time has 
in fullest measure justified his action. The Church 
in vain attempted to suppress the teaching of Galileo. 
If this thing is of men (as a wise man once remarked) 
it will come to nought; but if the doctrine be true 
it cannot be overthrown. The truth will prevail. 
Nothing can be gained, and much will inevitably be 
lost, by any attempt to enforce legislation agabist the 
teaching of evolution. 

It must, however, be conceded that much present 
prejudice and misunderstanding is due to the want of 
thought and tact often displayed by propagandists. 
For the future, in order to obviate these things, the 
teaching of science as well as that of religion must 
be entrusted to our wisest, best, and, most carefully 
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trained educators. Whatever of error there may then 
be in their teacliing will eliminate itself, and the 
doctrine of evolution may safely be left in their hands 
to establish itself if it be true, to develop and unfold 
if it be imperfect, or to perish if it be false. 

F. A. llATiiKR, D.Sc., K.R.S., 

Keeper of the Department of Geoloj^y, British Muscun\ 
(Natural History). 

Tins medieval gesture is •ruriously half-hearted. 
Complacently to accept the material Ix'ncfits of res(‘ar('h 
and to reject the intellectual results, to ])refer the 
electric light to the light of reason, the loud-speaker to 
the still small voice of the spirit : this is worse than 
a frank return to the Dark Ages. Hut the attackers 
of evolution have ap])arently never considered what is 
meant by it, Possibly some of its defenders also have 
not considered, 'f'he attack at any rate is confined to 
organic evolution (atoms and automobiles may evolve 
as they pdease), and the spear-point of it is directed 
against the statement that man is descended from the 
anthropoid apes. Few would accept so crude a state- 
ment nowadays, I ait any statement that zoologists 
could substitute for it w'ould, no doubt, be C{|ually 
objectionable. 

Education, however, is the field of battle, and a 
teacher may perhaps grant something to the other side, 
lu’olution is a theory of creation. There are other 
theories, and some of them, held by thousands of well- 
meaning people, may not be taught in the State sc’hools 
of certain countries. Perhaps it is just as well not to 
teach any theories, A teacher who is not himself an I 
investigator is liable to be too dogmatic and to bring 
forward a theory as a ready-made explanation of 
matters which he is really (like the rest of us) unable 
to explain. The right of tree thought and free speech 
is one thing ; the guidance of the young is another. 

As a pahcontologist 1 should be quite prejiared to 
teach facts, leaving their philoso})hicid interpretation 
for later year.s^„ The intelligent among my pupils 
would probably come to the same broad conclusion us 
all palaeontologists have come to, and they would have 
had a better intellectual training than if the theory 
had been forced into them. 

Are not the Americans a little too ready to sub- 
stitute theory for hict in their educational courses ? 
Perhaps this attack is the inevitable reaction, and it 
may prove not unwholesome. It would do us all good 
to drop ‘‘ that blessed word Evolution ” for fifty years. 

The controversy will he entertaining and a boon to 
the newspapers ; but is it seriously supposed that all 
the eminent biologists in the world could convert Mr. 
Bryan and his friends ? hs> easily would President 
Osborn convert Mr, Bateson to his, particular belief. 


D. H. Scott, D.Sc., F.R.S., 

Lately Honorary Keeper of the Jodrell Laboratory, 
Royal Botanic Gardens, Kcw. 

The resuscitation, in certain of the I'nited States, 
of the old “ Science Religion ” conflict is a curious 
and interesting phenomenon, which need not seriously 
disquiet the scicntifu' world. The Fundamentalists 
are (|uite right in holding that a belief in evolution i.s 
fatal t(» their own stereotyped form of religion. If 
religion is to be wholly iinprogressive, then science 
also must l>e kept stationary ; otherwise a collision 
is inevitable, and science is bound to get the liest of it 
in the futun*, as she has constantly done in the past. 

The surf)rising point about the American conflict 
is that it has come so late. Sixty years ago, when 
l.)arwinism was young, we were quite accustomed to 
this kind of antagonism in h^ngland, though it does 
not appear that we ever wont so far as to prohibit 
the teaching of th<' new doctrines. 

It may he doubted wlv'ther, among scientific men, 
there are any now living wlio reject the theory of 
descent. From a biological point of view this is, in 
fact, the only theory in tlie field, for the old doctrine 
of special creation was no more tlian a confession of 
ignoran(‘e. I'o account for the origin of .species by 
asserting that species were created by the Deity is 
as if we were to attribute tlic origin of the Himalayas 
to the act of God, instead of trying to find out liow 
and by what forces tlicir elevTition was accomplished. 

It is probable that those who dislike evolution may 
have been misled and unduly encouraged by the 
re('ent frank statements of some eminent biologists, 
wdio have acknowledged how little we know of the 
methods of ev'olution. The difficulties are no. doubt 
more fully realised now than they were a quarter of a 
century ago. But Mendelism and its implications 
no more cast doubt on the reality of evolution than 
the theory of relativity invalidates the discoveries 
of Copernicus. 

Of late years I have often had occasion to direct 
attention t(i the difficulties in tracing the course of 
evolution in the ])lant world. The problem is ex- 
tremely involved, and many que.stions must be left 
open. None the less, the general conclusion that the 
past history of plants, like that of animals, is nothing 
ljut the record of an evolutionary process, remains 
firmly established, ^ 

. Rev. Frank. Ballard, D.D., , 

Christian Evidence Lecturer for the Wesleyan 
Conference. 

It is difficult to write with judicial calmness con- 
cerning the state of affairs exhibited by the approaching 
trial of Mr. J. T. Scopes for teaching evolution in 
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the Tennessee Higfi School. The assumptions of 
h'lUKlanumtalism arc so preposterous, alike in theory 
and in practice. 1 am not altogether surprised, when 
J call to mind my experiences in America a quarter of 
a century ago. It was pitilully manifest then, that 
both in science and theology, many of those who posed 
as authorities were half a centurv behind the times. 
Hut one did hope that the inter\’cnijig y(*ars would have 
opened their eyes. The notion of a Judges’s ( harge to 
a grand jury beginning with the reading of the first 
chapter of Genesis—'* as the account of creation whi('h 
1 ennessee teachers must adopt of course in the 
Fundamentalist sense — savours of the sixteenth 
century rather than the twentieth. 

in view’ of the whole case, there are two questions 
which loudly ('all for unccjuivocal answer, (i) 'Fhe 
first is whether universities are lo be free to teach 
what is true, in the light of ad\'cincing knowledge, or 
ar(* to be for (‘ver throttled by the grip of theological 
obscurantism. Unless this latter alternative be met 
with an overw'helming negative, humanity must simply 
drift back to the miserable darkness of the Middle Ages. 
(2) The other question is wdiethor the view^ of creation, 
wdth all its consequences, which is dogmatically 
insisted on hy Fundamentalists, is so true that nothing 
more remains to be learned. 

it is not too mu('h to say that, in these clays, every 
('hild in a res jxnt able s('b(K)l knows that it is not. 
Whatever room and need there may Ik; for the correction 
of Darw'inisin, and the re-statement of evolution in the 
light of our latest knowledge, this ('ertainty emerges, 
as plainly as the light ot dawn after the dark, that the 
“ creationism ” which pivots itself in the opening 
chapters of Genesis is wrong ; and its inferenc'cs are as 
false as they are dangero\is, as mischievous as they are 
dogmatic. Xeither God nor man is such as the Funda- 
mentalist shibboleth dec'larcs. To say nothing of ! 
pakeontologv, biology, and embryology save (bat they | 
cannot now be extinguished by ecK'lesiastieal anatliemas i 
- ■ every Inindamentalist bears about in his t)wn body | 
a hundredfold prool that his main ('ontcntioii is untrue. 
That ought to suffice, not (jnly for all the twenty 
thou.sand w ho art* to fill the stadium tor the “ trial ” 
of July ro, but also for ev(*ry sane and sincere man or 
woman on earth. 

W. IUteson, J),Sc., F.K.S., 

Director of the John Innes Morti('ulturaI In.stitution, 
Merton, Surrey, 

I AM glad to add a few words to what I wrote in 
Nature of September i, J923, p. 31,:?. The 'Jennc.ssec 
trial is something more than a curiosity in the history 
of civilisation. Wherever science and learning are 
valued, sympathy with the unfortunate victims of this 
new persecution will be unanimous and deep. They 
suffer in the caik^^ of truth, if ever men did. To them 
personally we trust that at least some restitution may 
be made. . 

None of us can, however, be indifferent to the issues 
now being raised on a great sc'ale for the first time in 
the modern world. The opinions of Tennessee and 
similar communities respecting the evolution of animals 
and plants would not seem to be a matter of general 
concern, but the symptom is really one of grave 


trouble, and the tremor now perceptible is an indication 
of a .strain in the social fabric which sooner or later 
may end in catastrophe. To the nineteenth century, 
the dissemination and inculcation of scientific truth 
wholesale was an object almost as desirable as actual 
dis('ovcry. 'I'hc fundamental and permanent hetero- 
geneity of the })opulation was not apprec'iated as a fact 
of any ( onsequencc. With education it wiis ex])Octed 
to disappear. N(.)thing of the kind has happened. If 
the true convictions of our own people could be 
a.scertained, I do not supp{Jse they would be found to 
be very different from those of Tennessee. We are 
fortunate in having a somewFat larger proportion of the 
rarer elements as an ingredient in our population ~ 
men whose minds are as Plato might have said, 
“ rel(\ase(l ” ; but they are a mere fraction in any 
eoinnumity, and it is a mirat'Ie that they are able to 
impose a precarious authority sufficient to protect 
tliem.selves Irom molestation. 

U])on tile still larger consideratiems which lie beliind, 
we, as srientifie men, are not rec[uircd to pronuuni'e. 
\V 1 u*ther a vStatc* stands to gain or to losi* by the 
encouragement of intcllec'tiial freedom in comparison 
with otli(‘rs vvhit'h (K>ntrol or suppress truth is a 
problem on which politii^al philosophers hav e exhausted 
the arts b(jth of elorjiu^nce and soplnstrv. No universal 
.solution, independent of time and place, ran be 
expected. Hut one thing is certain : that to us our 
liberty is vital ; and to .sufipose that movemf^nts of 
this magnitude in the United States have no significance 
for oursclv'es is to cherish a v ery dangerous illusion. 

Sir SiDNf'.v IIarmek, K.J>.F., D.Si'., F.R.S., 

I)ii’C('tor ol the Natural History Departments, 
Hritish Museum. 

It is dilficult fur those of us in Great Hritain who 
have recently taken part in tlu‘ ('entenary celebrations 
held in honour of Huxley, the elKimpion ol intellectual 
liberty, to realisi' the ('onseqn(;nees ol a siuK'esstul 
attempt to control scientific thought, or to believ’e 
that a result ol that kind is possible in a great country 
like the United States, which has always jirided itself 
on being the home of freedom. The danger i.s, liovvever, 
a very real one on the other side of the Atlantic, and 
our srientifie colleagues there who are fighting the 
battle can count on the unanimous support of workers 
on this side. 

(’onsiderable harm has been done in Ameri('a ])y the 
failure to realise that a want of agreement as to the 
causes of organii' evolution does not imply any different^e 
ot opinion with regard to evolutic^n itself. The evi- 
dences for the origin of animals and plants as wx now 
see them, as the result ot evolutionary processes, seem 
to us, as to our distinguished co-workers who stand 
for intellectual liberty in Americ'a, too plain to be 
doubted. Even if, like Malvolio, we did not approve 
the opinion of Pythagoras, we should think too nobly 
of the soul to wish to convert an honest comlusion on 
the subject into a legal offence. 

Among those who are qualified to speak in Great 
J^ritain there can be only one opinion : that the 
attempt to limit the advance of scientific thought is 
intolerable. History is full of examples which show 
that progress cannot be stayed, even if it can be 



Supplement to “Nature," July ii, 1925 


temporafily arrested. It may be anticipated that the 
principle whic’h is so much feared by a section of opinion 
in the wSouthern States will ultimately triumph ovtt 
its opponents^ by the inexoral )lo evfjliition of a more 
rational attitude of mind. In the meantime, much 
harm may be done, and it may eariK'stly be ho[)ed 
that the supporters of a policy of intellectual slavery 
will be defeated. 

Ernest Barker, D.Litt., 

Princiy)al of Kiny^’s ('(Mleoe, London. 

How far can the puhli(‘ opinion of a State, expr<\ssed 
through its legislature, ( lairn to control the curriculum 
or the teaching of universities or schools ? It would 
seem to me that an 5^ State may demand that this or 
that subject should l)e taught in any place of instruc- 
tion which is suppf)rted from public funds, but that no 
State is entitlccl to pgrscribe what should actually be 
taught about any subject. I’ht' reason is simple. 
The aim of all teaching is to awaken and train inU^lli 
gcnce. No teacher can awak('n or train the intelligence 
of his jmpils unless he is using his own intelligence 
freely. If a teacher teaches what he is told to teach, 
he teaches by role a lesson which his pupils learn by 
rote. Without freedom, he is also without self respect ; 
without self-respect, he cannot earn the respect of his 
pupils ; and failing to earn the respect of his pupils, 
he fails to produce any effect upon their minds. A.11 
education dcj^ends on thi‘ free ('ontact of a teacher, 
teaching s])ontaiieously, with pupils who are attracted 
by the suggestion of his tcaciiing and drawn thereby 
into study on their own account. No man can draw 
others to himsell unless l)e is spc'aking froTu himselt. 

The very genius of liberty wdiich inspires representa- 
tive bodies, and is the breath of their own existence, 
must prevent them from killing the genius of lil.)erty 
which inspires ])laces of education and is the breath of 
Iheir existence. A legislature cannot be told what it 
is to legislate ; a university cannot be told what it is 
•to teach. Puldic oy)inion is a great thing ; but there 
, ('an be no healthy y)ublic opinion without discussion, 

; and no genuine discussion without a genuine and free 
) education. If a legislature tries to kill liberty of 
' teaching, it stultifies itself — based as it is ilstdl on 
■; freedom of speech. If public opinion be<d<s to stifle 
freedom of thought and expn'ssion, it commits suicide ; 
I for public opinion can only be formed by freedom of 
r thought and exyiression. A democratic State cannot 
J kill liberty or stifle freedom of thought without killing 
! itself and stifling the breath of its owm life. 

Prof. D’Arcy Wf:NTwoRTJi Thompson, C.B., F.R.S., 
Professor of Natural History, University of 
St. Andrews. 

j When the wiseacres of the backward States, with 
^ their true herd-instinct, take to (yuarrellirig over whether 
^ evolution should be taught or no, it is some consolation 
* to think that worse mischief might perhaps be found 
for such idle hands as theirs to do. If they did no 
more than forbid the teaching of evolution in their 
elementary schools, I should even be inclined to agree 
with them ; for I feel myself none tlie worse that no 


79 

schoolmaster ever dreamed of teaching Darwinism to 
me, nor has it ever been among the lessons which my 
own childnm learn. Few sch(^olmastcrs are really fit 
to teach it, and children liave other li.^h to fry. 

'riiat these good })eoj)le .should insi.st on setting the 
Book of (lenesis against the “ Origin of S|)ecies,” and 
should hale the one as they love (or proless to love) 
the other, is a sadder thing. The lessons of the last 
sixty years, the philosophy of evolution itself, .should 
help us all to appreciate them both, and to see in the 
Mosaic cosmogony as noble a poem as ever was in 
all the w'orkl, and a living monument of profound 
wisdom and very ancient s('ien('e. The longer I live 
the more bt^autiful it s('ein.s to me, — the more beautiful 
and the more vitally and essentially true. The I'hild 
cannot understand it all ; who is there that can ? 
But if it be withheld Irom him, he is robbed of part 
of his heritage. 

When democratic licence lets these foolish and 
fanatical men impose their folly on the universities 
and play havoc with the public libraries, then our 
American friends and we (jurselves may well l)e dis- 
mayed. Hr. 11, F. Osborn and liis colleagues are 
.smarting under insult and injury, but the protest 
they have drawn up is moderate in tone and faultle.ss 
in expression. I admire the restraint they display 
under the gro.ss provocation they have received. 
What they want (but they arc too courteous to say 
so) is “ a bridle for the ass, and a rod for the fool’s 
back.” 

Rev. Eric S. Water no use, D.D., M.A., 
Wesleyan College, Richmond, Surrey. 

The action of certain American state.s, which liavc 
set a ban upon the U'acliing of Darwinism, is 
evidence of a curious hut free (uently' noted fact that, 
in theological matters, the* newer countries are more 
reactionary than the old. Tlic great majority of clergy 
and ministers in Great Bntuin accept the theory of 
the evolution of species, it has ajjpeared within' recent 
years that some of Darwnn's positions arc not likely to 
be sustained ; cspec'ially as regards tlie importance he 
attached to the accumulation of .small variations, and 
to natural selection. But the main y)osition of the 
evolution oi sjiecics, as against the doctrine of the 
special creation of “ natural kinds,” is well-nigh 
impregnably based. 

Modern Christianity understands that the cause of 
truth demands absolute freedom of research and 
statement. The basis of all scholarship is the belief 
that truth can be attained. Religion must hold that 
what is true cannot possibly conflict with it. Un- 
fettered search for trutli will involve that mistakes arc 
made and errors arc accepted as true, l^ut the same 
process will in time provide also the remedy. Those 
who hold that Christianity is true shoutd also hold that 
no scientific or philosophical truth can be detrimental 
to •it, even though such truth may upset ancient 
dogmas. Conversely, it follows that anytiung set forth 
in the name of science or philosophy which is incom- 
patible with those broad truths to which man’s religious 
experience bears witness is to be suspected. Surely 
ultimate trutl^ must be such as satisfies all our values, 
intellectual, moral, aesthetic, and religious. 
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Prof. J. Graham Kkrr, RR.S., 

Kegius Professor of Zoology. 

'J'liE fact of evolution is one which is now verifiable 
by the student of even elementary embryology^ who 
can observe for liiinself the suix'cssive stages by which 
any one of tiu; higher animals evolves out of the simple 
unicellular zygote. In the case of man himself it can 
lie seen that lie is for a time provided with gill-openings | 
in the sides of his nock and tlial lui has other tern- , 
porary peiailiaritics which w'ould justify his being 
(’lassed with fishes W'ero only his embryonic structure 
known, 'fliat the process of evolution w\as cliarac- 
teristic of the past history of the rai'e, as it still is of 
the indisiduai, is show'ii by many paragraphs of 
geologhal Jiistory -the most beautiful of them all 
lieing that pnnided by the rocks ol tlie American 
continent chn)nicling the evolution of the skeletal 
jiec'uliarities of the modern horse. The only persons 
who can at the jiresent day have honest doubts re- 
garding the broail facts of evolution are (i) those who 
are ignorant of siadi tacts as 1 have indicated and ( 2 ) 
those whose conception ol God permits tliem to regard 
His records, as inscribed in the rocks and in the em- 
bryonic boily, as a whimsical series of deceptions. If 
the legislators of Oklahoma and Tennessee lielong to 
the first of these categories, their opinions may be 
expeded to change with inquiry — and I w'ould indeed 
rei’ornmend such inquiry into the facts of Nature as a 
charming and delightful relaxation from their legislative 
labours-' but if tliey belong to the second there is, 1 
fear, little hojie td modification of their strange, and 
as tliey ajipcar to rne, somewdiat pagan doi'trines. 

No doubt it. might be argued that tlie main point 
at is.suc is not whetlier evolution is a fact liiit rather 
wdiether thought is to be .suliject to the control of 
authority. We have seen of rei'cnt years manilestoes 
exemplifying sucli control — emanating it may be from 
Perlin, or from Mosi’ow^, or from Pekin, or it may be 
promulgated by the governing ('ouncil ot some .social 
or industrial organisation, d'lie effects in the way of 
hatred and war that are liafile to result from such 
policy have been so ampl}' demonstrated in the past, 
and are so clearly ajiyireliended for the future, that 1 
find it difficult to believe that its open adoption will 
find any considerable body of support in the Ihiited 
States. 

Prof. R. C. PuNNETT, F.R.S., 

Arthur Balfour Professor of Genetics, University of 
Cambridge. 

To one who has never set foot on the American 
continent, it is difficult to suggest the real meaning 
of the curious outburst against freedom of thought 
wdiich has mitde its appearance in tlie Southern 
States. That it is anything more than a sporadic 
phenomenon is hard to believe. The firm outer crust 
of civilisation which has gradually set through the long 
centuries may at times show local disruption, especially 
in lands with little tradition of disciplined thinking. 
Where the will to ignorance exists, the forces of ob- 
scurantism may from time to time break out with 
sudden violence, but that they will eVer engulf tlie 


globe seems a possibility as remote as the feturn of 
the solar system into the nebular phase. After all, it 
is in his powers of reasoning that man differs most 
from other animals, and without them he could neither 
feed nor clothe himself. 

I’his inherent rapacity for rational thinking, without 
which daily life would be impossible, is surely a suf- 
ficient guarantee that obscurantism in the long run 
will never prevail If we admit so much, it is all to 
the good that the greatest }) 0 ssible publicity should be 
given to the trial of Mk?. Scopes. It will lead to some 
interest in these matters on the part of millions to 
whom, at present, evolution is nothing but a longish 
word that sometimes appears in a cross-word puzzle. 
It will bring them into contact with facts, which are 
at once the best stimulant to curiosity, and the best 
antidote to obscurantism. Let us therefore hope that 
the combined enterprise of ihe newspapers, railways, 
and cinemas will lead to the erection of an even larger 
stadium than that pro})osed. Though the lawgivers 
of Tennes.see may make the angels weep, they hold out 
a promise of infinite entertainment to a world that is 
often rather bored with life. 

V. A. Dixky, D.M., F.R.S., 

Subwarden, Bursar, and Jax'tiirer of Wadham 
College, Oxford. 

The growing agitation against the teaching of 
evolution in several ol the states of the American Union 
is nothing less than astonishing. If there is anything 
whatever that is well established in the conclusions of 
natural science, it is the general doetriiio of organic 
evolution. The details ol the evolutionary process are 
still matters of legitimate discussion, but as to the main 
fact that tlie present aspect of organic nature is the 
result of evolution, there is alisolutely no question 
among those who are comjieti’iit to form an opinion on 
the subject. But even if the doctrine rested ujion a 
less assured foundation of observation and research 
than is actually tlie fact, it is no less deplorable that 
in a civilised country like the United States an organised 
attempt should be made to check the process of inquiry 
into the truths of Nature. Whatever excuse there may 
have been in former ages for limiting the scope of free 
investigation, and for visiting with penalties those men 
who ventured to bring their powers of reasoning and 
observation to bear upon the conclusions sanctioned 
by authority, no such excuse or palliation exists at the 
present day. 

The futility of all efforts to impede the progress of 
scientific discovery has been amply demonstrated/ and 
it might have been supposed that this would have been 
brought home to the consciousness of all but a few 
fanatics. That the reality is far otherwise has un- 
fortunately been made fully apparent by the activities 
of the Fundamentalists in the Southern States of 
America ; and it must be recognised that the forces of 
obscurantism have increased in certain parts of the 
North American continent to a pitch which actually 
constitutes a public danger. The fullest sympathy is 
due to those men of science in the United States who 
are striving to rescue their country from the reproach 
of hostility to the cause of truth and knowledge. 
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Prof. J. CossAR Ewart, M.l)., F.R.S., 

Regius J^rofessor of Natural History in the 
University of Edinburgh. 

The corning trial of Mr. J. T. Slopes reminds one 
of the case of Prof. Robertson Smith, whose articles 
on Biblical subjects half a century ago greatly dis- 
tressed and alarmed the autliorities of the P>ee Church 
of Scotland. Professors in the Free (’hurch ('olleges 
W’ere required before indui'tion to sfgn the Confession 
of Faith, whii'h impliiul, amongst other things, that 
they would be guided in their teaching by the first 
chapter of (lenesis. After full consideration, Robertson 
Smith’s articles wx-re adversely nqjorted on by a 
committee of the Cieneral Assembly of the Free ('hurch, 
with the result that he was removed from his chair 
in the Aberdeen Free Church ('ollege. According to 
Sir Arthur Shipley, the fight made by Robertson Smith 
for intellectual freedom made him the " most popular 
if not the most powerffil man in Scotland.” 

There is no evidence that during Darwdn’s lifetime 
any professor in the Siottish uni\ersities lectured on 
the doctrine of evolution ; but since i8<S2 tlu' evidence 
in support of the origin of species by natural sele<-lion 
has been frequently dealt with by teachers in Scotland. 
It is doubtless true that for some time in Scotland 
Darwinism was regarded by some as an “unpleasant 
ap])arition.” This may be partly aci'ounted for by 
the fact that in icS82 tlie president of the Royal Society 
of EdinI'urgh was a Scottish judge w'ho had no interest 
in biology, and j)artly by the preseni’C of several 
clergymen on the ( ouni'il. Fortunately, largely by 
means of I'ourses of lectures in tlie IhiiviTsity of 
Edinburgh, on thi' ])hilosophy of natural history, by 
the late 0 , ]. Romanes, the alarm whii'h for a time 
j)revailed nil but subsided ; that any opposition that 
esisted has almost e.ntirely died away wais made 
evident by the popularity of Sir Arthur Keith’s reixnt 
lectures in Edinburgh on the “ Story of Alan’s Evolution 
' as told by his Fossil Remains.” 

E. N. Fa LLATZE, 

I lion. Secretary, Royal Anthropological Institute. 

The attempts to discourage the study of evolution 
j^vhich have been made in certain legislatures of the 
SUnited States, as well as the imjjending trial in 
Sthc State of Tennessee, have naturally aroused con- 
fBiderable interest among anthropologists in Great 
^Britain. A ban on evolution would virtually affect 
|the progress of anthropological scienix not only in 
9SO far as it effects the origin and descent of man, but 
Lilsi as rendering meaningless the conception which 
perves to gi\x unity and direction to the study of 
Ihuman culture as a whole. The importance of these 
Istudies in relation to the general advancement of 
||knowledge needs no emphasis, while any system of 
higher education which omits to take into account the 

( systematic study of man and his culture is deprived of 
one of its most important elements as an educational 
divseipline. A generation growing up under a scheme 
of education thus mutilated would find itself cut off 
: from the general stream of intellectual progress and 
isolated from the culture of the remainder of the 
educated world. 
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On the general question of the relation of the State 
to scientific inquiry, it is impossible not to d(‘plorc a 
movement which seeks to fetter individual freedom of 
thought and investigation, and at the same time 
attempts to justify such interference by submission of 
the que.stions at issue, not to a scientific tribunal, but 
to a court I'omposcd of laymen without scicntifii' 
training, and go\'erncd by rules of e\ideuce wliiih 
have no ^'alidity in si'icntitic investigation. Should 
the oliscurantist iniliicni'es wliiidi ba\(‘ [iroinoted this 
action in the State in ijiicstion pro\(‘ strong enough to 
larry the day by force of numbers, the result will 
ap]>ear derisory to the rest of the civilisi‘(l world ; but 
unlortunately it will deal a disastrous l)low to seienia* 
in the Fnited States, and indireetly to scientific in- 
vestigation as a whole throughout the wmrld. 

Frol. Sydney J. Hickson, D.Se., f'.R.S. 

Frofe.s.sor of Zoology, University of Manebester. 

A LITTLE wdiil(‘ ago a student in my class look the 
opportunity whiiF an examination altorded to dissent 
from, and to criticise se,verely, a view which 1 had 
oKpressed in my lectures. 

1 took the. line of action wliieli J think all my col- 
leagues in this country would have taken of giving him 
a mark for his answer inxspective of tht‘ views he 
expressed, su])pressiiig an inclination I felt to mark 
him a little higher lor the courage he showed in 
dissenting from the views held by bis examiner. 

In a university where the ti‘aehe]s are free to teach, 
the students must bi^ free also to arce])t or rcjcc'.t the 
theories they are taught. Suppression of free teai hing 
must lead to suppression of free learning. 'Fhc students 
wall leave their high school or univxrsity traincxl in the 
belief that tlie theories and coni'i^ptions of the iinivxTse 
they liavx learnixl are true; and that anything else is 
false, dliis can only lead to a form of mental stag- 
nation in the gencTation which it is our duty not only 
to instruct but also to stimulate to .'leareh for truth in 
the wide fields of science. 

In the eorrespondcaiee whic'h has been published 
al)out the Tennc.ssee State law on the teaching of 
evx)lution, a groat deal has been written about the 
importance of the lil)erty of the teacher. With all that 
we must cordially agree. But let us also j)lead for the 
liberty of the taught. Let us insist that in a free 
country the young men and women should be trained 
to think, enc'ouraged to discuss, and free to form an 
opinion. The dogmatic teac'her produces dogmatic 
pupils, and a Stale that insists upon dogmatic' teaching 
produces a. race of citizens deprived of tliat lil^crty of 
thought which is essential lor its progressive develop- 
ment . 

ITof. J. Stanley Gardiner, F.R.S., 

Professor of Zoology and Comparative Anatomy, 
University of (Aimbridgc. 

In all ages and in all climes men have striven fot 
truth, and in the march of progress men have attained 
no step after more persistence and suffering than the 
right to a free utterance of the truth that in them 
lies. Real religion and science have in common this 
pas.sion for truth, eternal and indestructible. In its 
search for truth, science begins with the demonstrable 
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facts, and from tliese humbly and gratefully draws 
conclusions. These are not in the nature of permanent 
dogma, and, as more evidence is attained, further 
conclusions are drawn. 

Let legislators, who ban the teaching of evolution, 
think what tKey are doing, and, above all, whether 
they will not defeat their own ends. The technique 
of all teaching prepares the ground for theories ot 
evolution. Tlie biologist teaches facts, but the road 
for the student has already been jiavcd, and the latter 
naturally strings these fails together in an evolutionary 
form. T know no professor of biology who requires 
to teach the broad theory of evolution, tor, with a 
little ' knowledge of facts, his students, universally 
and of their own initiative, dedui'c it for themselves. 
What the professor does is to discuss how evolution 
may have come about, its extent and its limitations, 
endeavouring thereby to teach his students to think 
logically, that is, sanely. Applied to life his students 
find that they have learned the })rinriples, not of 
militant atheism and communism, but of sane and 
orderly progress, on the due understanding of which 
depends the prosperity of vStates. Let those in 
authority think well of the advice of Gamaliel : “ If 
this counsel or this work be of men, it will come to 
nought : but if it be of God, ye cannot overthrow 
it ; lest haply ye be found even to fight against God.” 

Edward C'i.odd. 

Tiik savants of America need no assurance from their 
brethren on this side of the Atlantic that they are as one 
with them in their struggle to maintain the liberty of 
thought and its expression which are the instruments 
of progress, the legal suppression of which is the aim 
of the so-called Fundamentalists. That the thcor)?^ of 
evolution is based on a bedrock of facts unshakable 
has no weight where passion, prejudice and ignorance 
impel undisciplined emotion. Hence, to this type of 
mentality, reason appeals in vain. Against this arc 
cited the contents of a miscellaneous collection of 
ancient WTitings of uncertain authorship, age and 
meaning, the interpretation of which has riven (iiristen- 
dom into hundreds of “ warring sects.” We may envy 
the Greeks of old, of whom, in his brilliant “ History of 
Freedom of Thought,” Prof. Bury says, they “ fortu- 
nately, had no Bible, and this fact was both an ex- 
pression and an impjortant condition of their freedom.” 

The attitude of these obsi'urantist heresy hunters is 
clear enough. They hold that belief in evolution 
imperils the souls of men ; hence the fanaticism which 
would prohibit its teaching. To these malignants no 
(juarter can be given : their fictions and fallacies 
“ debase the moral currency.” It cannot, as W. K. 
(Gifford says, “ be true of my race and yours that to 
keep ourselves from becoming scoundrels wx‘ must 
needs believe a lie.” 

< 

Prof. Arthur Smithells, C.M.G., F.R.S., 
Emeritus Professor of Chemistry, University of Leeds. 

The control of education by political or sectarian 
authority must always involve potential danger to 
intellectual freedom, but it costs an effort to believe 
that, at this stage of human history and in the New 
World, we are in the presence of a serious threat on 
the part of popularly elected State authorities to use 


political law for suppressing knpwledge of the laws of 
Nature. 

It is to^be hoped that the intellectual world of the 
United States will rise to the occasion, and that its 
members will undergo any kind of martyrdom rather 
than tolerate so great a scandal. They may be 
assured of tlie sympathy and support of multitudes in 
every civilised country in resisting this extraordinary 
recrudescence of^a typo of persecution which was 
thought to have passed away for ever witli the Dark 
Ages. 

The universities, above all, will be called upon to 
fight on the side of freedom, and it seems inconceivable 
that tlicy can sliow any timidity or any willingness to 
traffic in compromise. The first rights of a teacher, 
the cause of science, the dissemination of truth, are 
assailed once more by bigotry and fanaticism in the 
scats of authority. It seems superfluous to insist upon 
the importance of the issue or,^on the need of an un- 
qualified victory over the powers of darkness. 

In recent times voices have been heard proclaiming 
the doom of our modern civilisation. T.ct learning go 
into captivity, and surely enough these prophets of 
evil will be justified ! 

Rev^ J. Scott Lidgktt, I). I)., 

Warden of the Bermondsey Settlement, London. 

The agitation about the teaching of evolution in 
the United States raises most important political, 
scientific and theologii'al questions. Tti regard to 
them all tlie controversy appears to me to he disastrous. 
For a State legislature to attempt to decide questions 
of scientific evidence is fatal to the interests ])oth 
of truth and freedom. It extends tlu‘ autiiority of 
the State to realms quite beyond its legitimate province, 
and carries us back to the Middle Ages. From the 
scientific point of \'iew, the contiaition that the doctrine 
of evolution is a “ mere guf'.ss ” is to sliow complete 
ignorance of the immense body of facts that have 
been ascertained, and of roa,soning that is securely 
based upon these facts. What is most injurious of 
all, howTver, is the supposition that the truth of 
diristian Tlieism depends upon any particular hypo- 
thesis as to the method of divine action in creating, 
or constituting, and in sustaining the universe. The 
philosophy of Theism is much pro founder than this. 
To many Hieists, the attempt to treat God as so 
external to the universe that ITis action can only be 
explained as that of Omnipotence acting upon it from 
without by mere acts of will, is to run counter alike to 
the deeper teaching of Scripture as to the organic 
relation of God to flis World, to the deliverances of 
religious experience properly interpreted, and to any 
satisfactory philosophy of Theism. It represents the 
doctrine of Deism, and not of Christianity. 

Rev. A. F. Day, S.J., 

Church of the Immaculate Conception, Farm Street, 
London. 

’Although my opinion on evolution lays no claim 
to being that of an expert, I feel favouraWy disposed 
towards the theory and do not regard it, in any moderate 
form, as necessarily conflicting with the revealed 
account of Creation. Even if tins were* otherwise, the 
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policy of the Southern and Eastern States could never 
commend itself to those who have learnt lessons from 
the past. Indeed, one might well defend Urban VIII. 
in re Galileo— as Huxley did — and condemn Tennessee, 
Oklahoma and Cb. in the present issue. Of course, the 
teaching of advanced evolutionism lends itself fairly 
readily to being made the vehicle for communicating 
an anti-religious bias, d'o endeavour to ino('ulatc un- 
formed minds with such a prejudice would esidently 
be taking an unfair advantage. Jndc'cd, such conduct 
is opposed to science as well as^to morality. It is out 
of place, therefore, ev en with mature pupils ; lM)th 
science and religion should confine themselves to their 
respectiv-e provinces. 

If any one wishes to combat any doctrine whi('h he 
regards as erroneous, he should equip himself for the 
task from the armoury of sound knowledge. It is 
not for the legislature to enter the lists. Nor should 
the State run the risk of even appearing to repress 
honest inquiry. * 

Prof. G. TT. F. Niittai.l, Sc.D., M.T)., F.R.S., 

Quick Professor of Biology in the University 
of Cambridge. 

The leaders of tliought throughout the world have 
for centuries been unhesitating supporters of the 
principle that intellectual freedom sliould prevail in 
university teaching. Therefore, the opposition to the 
principle which we are witnessing in the Ihiited .States 
to-day, in the form of legislation against the teaching 
of evolution, is ()f a churader wl]i('h must fill us with 
apprehension for the future of “ the land of the free 
and the home of the brave,” and of the ability of that 
land to continue thus to describe itself. Involuntarily 
we ask ourselves, “ Wliat next ? Where will this end ? 
... if the ignorant majority can thus impede liuman 
progress towards truth,’' The resolution adopted by 
the (!ouncil of the American Association for the 
Advancement of Science will assuredly be approv^ed 
by all competent men of science. 

Sir Oliver Lodge, D.Sc., F.K.S., 

Formerly Principal of the University of Birmingham. 

The outcry against the teaching of evolution in some 
of the United States seems so preposterous in Great 
Britain that the only use wc can make of it is to 

Truth and Doctrine in 

vagaries of those near to us in kin arc [)roverl> 

X ially harder to understand than those of strangers, 
and it is equally true that it is less easy to appreciate 
the shibboleths of the generations immediately preceding 
our own than those of a remoter date. It is undoubtedly 
a fact that the common element in British culture and 
that of the United .States has often served to obscure 
certain fundamental differences of which the occasional 
manifestation sometimes amazes and more often be- 
wilders us. The tendency shown by certain State 
legislatures in America in their attitude towards the 
doctrine of evolution, which has culminated in the pro- 
secution of a teacher in the State of Tennessee for the 
use of a text'book in which a reference to that doctrine 
was included, is indicative of a public opinion of a force 
and chamqter which it is difficult for us in Great Britain 
^^Jtii0$c,days td appreciate. 

the Water are 


bethink ourselves whether we are not doing, or wisliing; 
to do, or have not done, something of the same sort 
in connexion with a less established region of scientific 
inquiry. Actual prohibition may be difficult of 
accomplishment, but a refined system of boycotting, 
such as has begun in the United States^ in connexion 
with the doctrine and lacts of evolution, can be applied 
with greater ease, and has alrcarly liecn effective in 
restraining recruits and silencing the utterances of 
some who might otherwise have been willing to testify 
to what they know of truth in other subjects. Had 
Sir William (rookes been a university professor it 
would have gone still, harder with him than it did. 
Lehrjreihdt is only granted with limitations ; it is 
tolerated so long as it docs not outrage preconceiv(‘d 
opinion and introduce discord into a pre-established 
harmony. 

Rev. 8. M. Hkrky, I ).!)., 

Secretary, Congregational Union of England 
and Wales. 

All those who have enjoyed an education steeped 
in the spirit of freedom will hope that the threat to 
that freedom in the schools of the United States may 
l)e averted. The idea that teachers should be pro- 
liibitcd from teaching the doctrine of evolution because 
it is opposed to a certain interpretation of the Biblical 
account of the ('reatif)n, seems to progressive minds on 
this side of the Atlantic both ludicTous and preposterous. 
To the minds of all progressive churchmen, any such 
prohibition wf)uld be regarded as a set-back to religious 
progress and a denial of that liberty of opinion in 
matters of religion w’hich it has taken centuries to win. 
That such a threat should come from the United States 
is history’s latest irony. 

Rev. Jl. B. Workman, D.Litt., D.D., 

Senator of London Ujiivcrsity, PriiK'ipal of W’estminster 
Training ('ollege. 

Any attempt to interfere with freedom in the -teach- 
ing of evolution is w’holly reactionary, and is bound 
in the long mn to be prejudicial to religion. Dogmat- 
ism, whether by scientists or lheok)gians, should give 
place to a greater consciousness of the vast regions 
of the unknown. 

Science and Religion. 

accustomed to meet tlieir American colleagues on an 
equal footing. They expect to find among them a 
readiness equal to their own to accept the facts whidi 
scientific investigation may bring to light and an equal 
openness of mind in the disemssion of the bearing of 
such facts upon accepted theory. It has, therefore, 
come with something of a shock to them to find that a 
movement uj^on which they may have Jooked with some 
feeling of amusement, and as such may not have 
regarded more seriously than as a passing phase, is 
likely to prove an obstinate barrier to intellectual 
progress and freedom of discussion. Those who have 
followed the trend of thought among the intellectual 
section of the general public in the United States for 
any length of time may not be equally surprised. They 
have been aware that sooner or later some such ques- 
tion as this was hound to arise. It is not so long ago 
that a ^elUknown Ameijcan -novelist put before his 
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public, as a livin^^ questibn of to-day, in the church of an 
Anierif'an city, the problems which exercised the readers 
of “ Robert ELsmere ’^when first that book was pub- 
lished in Great Britain nearly forty years ago. 

. The problem with which the more advanced section 
Of intellectuaf America is now confronted is as old as 
the hills, or at any rate as old as man himself. Every 
age and e\’ery t:oimtry produces its Socrates and its 
Galileo. Everywhere the [)rophc(s arc stoned when 
speculation or scientific discovery comes into conflict 
with the emotions of the majority. 

In Great Britain, it is perhaps safe to say that the 
cause of intelledual freedom has been w'on. It is not 
likely that we shall witness again a struggle ov^r a 
purely s('ientific dodrine, such as that which raged 
around the controversies of the middle and latter half 
of last century. 1 1 is difficult lor a generation brought 
up in the freer atmosphere which is a result of those 
fierce encounters, to enter fully into the intensity of 
feeling whicli was aroused by the theological disputes of 
the earlier Victorian era. The famous Gorham case 
and the heated discussion of c}uestions of church govern- 
ment which it aroused, and the lYactarian movement, 
were only a prelude to the storm raised by the publica- 
tion of F. 1). jMaurice’s “ Theological E.s.says in 1854, 
repudiating the doctrine of eternal punishment, which 
forced his resignation of his professorial chair at King’s 
College, London ; while the heated arguments over the 
archseological discoveries of Boucher de Perthes in the 
Somme Valley, which relegated man to a vast antiquity, 
merely paved tlie way for the tempest which followed 
the application of the Darwinian hypothesis to the 
problem of man’s origin. 

The recent celebrations of the centenary of 'Fiiomas 
Henry Huxley have served to recall 1 he many controver- 
sial questions in the discussion of which he was a pro- 
tagonist ; of these, perhaps his encounters with Wilber- 
force at Oxford, and with Gladstone, have remained 
most firmly fixed in public memory, lb his fearless 
championship of the doctrine of evolution in the stormy 
years of the ’sixtitjs of last century, following on the 
publication of “ Tlie Origin of Species,” is due as much 
as to any the vic’tory of freedom for scientific inquiry 
into, and speculation on, the great problems of the 
origin and development of the forms of life. TIis con- 
ception of the sanctity of truth, and his fearless accept- 
ance of facts whatever miglit be their bearing upon 
dogma in any field of inquiry, remain the creed of the 
scientific investigator of to-day. But that it is generally 
recognised as right to hold that (Teed is due to those 
who bore the heat and ]:)urden of that day — Darwin, 
Huxley, Tyndall and others of tJieir time. Much must 
be attributed to the force of personality of those who 
participated in these controversies, and perhaps as 
much to the writings of one who took no active part in 
them himself, namely, Herbert Spencer, Spencer’s 
writings, and p*.rticularly his sociological writings, by 
their application of the biological conception and the 
evolutionary point of view to the study of man -as 
a social being, did much to secure acceptance for 
the doctrine of evolution among the intellectual 
public. 

Further, in anthropology the work of Tylor in the 
comparative study of the beliefs of man demonstrated 
that behind the great religions of the world there lay a 
long pnoccsS of growth whfch ip^ld hjqi tw ba<dc 


by stage to the primitive animisrh of the savage, a work 
which has been extended afid confimied by the labours 
of Sir James Frazer. At the same tirpCw the studies of 
the archa&ologistSj^ in conjunction with the geologists, 
were extending to more and more remote periods of 
time, and to an increasingly primitive stage, the 
evidence for man’s existence, in the sliape of the primi- 
tive stone implements which marked his early efforts to 
control and shape his environment to his needs. Con- 
currently, the critical study of the Bible — the Higher 
Criticism -was demonstrating the composite character 
of its parts, while its soun^es — notably the story of the 
Creation deciphered by vSraith from the cuneiform 
inscriptions -were being derived from other than 
Jewish sources. 

It would scarcely be worth while to recapitulate these 
familiar facts if it were not to recall that, immediately 
following upon the formulation of Darwin’s theories and 
their discussion, there was a convergence of evidence 
bearing upon the origin and history of man and on his 
beliefs, some of it derived from an extended application 
of the evolutionary method of study, whic h by super- 
seding the traditional static' view, tended to facilitate if 
not the a(‘ceptanrc at any rate the preservation of an 
open mind towards the central problem. 

To the scientific mind, perhaps it is a temptation to 
over-estimate the extent to which the cogency of an 
argument has appealed to the general public. The 
freedom in dist'ussion of matters of the intellect which 
has been won in Great Britain must periiaps in part 
be attributed to the national temperament. Tho key 
may perhaps be found in the writings of Herbert 
Spencer, the apostle of the individualism which is the 
most marked characteristic of the Englisliman. The 
appeal to authority which is the nc^gation of the intel- 
lectual freedoiT} postulated by scientific imiuiry is hy 
tradition and training alien to the British temperament. 
The nineteenll'i century in Great Britain was a time of 
intelle(’tual ferment in the political as well as the scien- 
tific world, l)ut in l>oth ('ases it w^as the culmination of a 
movement which had been in btung for centuries. 7 'he 
demand for “ Fivil and Religious 1 /ibcrty,” which was 
the war~(Ty of one of th(i great political parties of the 
day, was merely the traditional spirit which gave rise 
to the Reformation, to nonconformity and to the re- 
forms of the Philosophical Radicals at the bc^ginning of 
the nineteenth century. 

It may be that it was by good fortune that the battle 
of the Darwinian hypothesis and its extension to the 
evolutionary theory was fouglit on favourable ground. 
That for us of to-day is a matter of history. But it lays 
upon those who hold the torch to hand it on undimmed 
and to watch jealously that, in changing conditions, no 
change can affect the unity of free and unfettered dis- 
cussion in all matters that appertain to the pursuit of 
knowledge. In these days, when s(rience is universal 
and co-operation in scientific research transcends 
national boundaries, it is impossible that what affects 
a part .should not affect the whole. The whole scientific 
world will therefore watch with no little interest and 
anxiety the result of a trial which may by its results 
affect the intellectual progress of one of the great nations 
of the world. Not only may it stunt the intellectual, 
,growt|| of generations : it may also debar het from all.,, 
participation in the advancement of one of the most 
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biology and the Fur Trade. ^ 

D uring the last quarter of a century there has 
been an enormous increase in tlie demand for 
' furs. In the United States alone, according to Mr, 
David C. Mills, the general director pf the National 
Association of the Fur Industry, the annual catch of 
I fur bearers in the United States wa.s roughly estimated 
I at about twenty-five millions of dollars twenty-five 
I years ago. Wc estimate it roughly at sixty millions 
to-day, with quantities fairly well maintained, on the 
whole, because of the impetus given to trapping by 
the higher returns to the trapper.*’ But this impetus 
means more intensive slaughter. How great the 
slaughter is may be gathered from the lists of skins 
exposed for sale at the fur auctions during the winter 
of 1925. The total number of skins (excluding Chinese 
and Australian) greatly exceeded four and a half millions, 
and a few of the larger items included : skunk 652,293, 
American opossum 456,195, musquash 787,i95,*squirrel 
837,097, Biole 357,599- 

Such destruction of fur-bearers could have but one 
result ; it lias involved the usurpation of the annual 
increase of the animals, and beyond that a trenching 
upon the capital stock itself to a serious (Jegree. That 
tlie destruction has already gone too far in many areas 
is admitted on all hands. Tlie officials ip charge of the 
Fur Resources Division of the U.S. Bureau of the 
Biological Survey, from a detached point of view, state 
(September 1924) that “ the fur trader of the past was 
interested chiefly in the quantity of pelts he could 
collect . . . and when the dressing of furs became well 
established as an industry in the United States, the fur 
trade began to appreciate the fact that some '‘of the 
more valuable fur animals had almost disappeared from 
our forests and streams, and that the production of a 
large part of the most important fine furs was confined 
to the Canadian Provinces. While the musk rat, the 
skunk, and, in places, a few other species are left in 
considerable numbers, the remnants of this once rich 
heritage in this country are fast dwindling under present- 
day conditions.” The director of the fur industry 
association, viewing the matter from a business point 
of view, is equally emphatic (April 1925) : certain 
species in some districts have been thoroughly trapped 
out or at least reduced to a point at which they are 
commercially unimportant. Broadly speaking, the 
future of the commercial supply of some of the fur- 
bearing species in all districts is problematical.” 

Efforts have been made to check the excessive 
destruction by means of legislation ; but legislation 
labours . under special difficulties in these North 
American territ^es* Eadi State frames its own State 
tewSj thftt there is often a lack ol 
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co-ordination in adjacent region9^ expressed in difier- 
enccs in the species of animals protected, in varying 
methods of protection, and, even when method and 
species agree, in serious variations in the period covered 
by the close season, when the protected creature is 
supposed to be safe from interference. 

It is here that biology has a lesson to teach. Know- 
ledge of the life-histories of fur animals and of the 
biological zones where conditions of livelihood are more 
or less uniform, should be able to bring order out of the 
chaos of legislation. It is to biology that both the fur- 
tradem and the officials interested in animal resources 
look for rescue from the slough into which the fur 
industry is sinking of its own weight. It is impossible, 
and only a narrow outlook could regard it as desirable, 
to put a stop to those interferenc cs with natural breeding 
grounds — the felling of woods, tlie draining of marshes, 
the tilling of the prairie — which are the accompaniments 
of agricultural progress and of the march of civilisation. 
The mc^gt that biology can do is to suggest how the 
stock of fur animals can best be conserved, and at the 
same time yield a lull harvest, in tliese areas where 
food, shelter, and suitable haunts still exist. 

In the first place it is found that trapping of 
animals is often carried on after the breeding season 
has set in. This obviously is biologically unsound ; 
for the death of a breeding animal means the loss not 
only of an individual, but of a prospective adult progen y . 
Furthermore, it is uneconomic, since the breeding 
season marks a period when the pelt deteriorates in 
quality, to the loss of the trapper and the trader. 
Everywhere the onset of breeding time should mark the 
commencement of the close season,’* and the open 
season should not commence until the breeding season 
has ended. 

Here anotter biological consideration comes into 
force, further to curtail the open season. At the close 
of the iMTOeding period the pelts are in poor condition, 
and the fact that many poor pelts reach the market is 
a ^clear indication that in places the trapping season is 
too long. The casting of the old fur and its replacement 
by a fresh coat is a routine process influenced by 
specific idiosyncrasy and by climate, but for most 
animals the time for prime pelt is limited to a compara- 
tively short period in the autumn. Let this, then, be 
the trapping season, and the markets would gain by a 
raising of the st^andard of quality, and the trapper 
would be better repaid for his labouis during a shorter 
bfit more 'intense trapping season. 

Lastly, variations in State-to-State laws should be 
regulated, first by the amount of the stock, upon the 
annual increase of which the trapper may safely trench 
^without endangering the and, secondly, by 

the cUmatic ittclors whia|i regulate rot^tine ol the 


life-history. Broadly speaking, ai'^inaximum open 
season would exist uniformly among adjacent i^tates 
ranged along a climatic, or more strictly a dimato- 
biological, zone, the uniformity being broken here and 
there by shorter close seasons where the natural sl^ck 
was at a low ebb. 

Such are the biological considerations which the 
officials of the United States Department of Agriculture 
arc endeavouring to wo^-k into the legislation of the; 
States. It is matter for thought that while other 
countries are approaching this high pitch of perfection 
in the protection of their native animals, Britain has 
not yet taken even a first legislative step to protect 
the waning remnant of its land mammals. 

James Ritchie. 

The Chemistry of the Sugars. 

(i) The simple Carbohydrates and the Glucosides. By 
Dr. E. Franklancl Armstrong. (Monographs on Bio- 
chemistry.) Fourth edition. Pp. xi + 293. (London: 
Longmans, Green and Co., 1924.) j6.v. net. 

{2) Zuckerchemie. Von Prof. Dr. Hans Pringsheim. 
Unier Mitwirkung von Dr. Jesaia Leibowitz. Pp. 
xii+322. (Leipzig: Akademisrhe Verlagsgesell- 
schaft m.b.H., 1925.) 18 gold marks. 

T here is at the present time no up-to-date 
treatise on carbohydrate chemistry. The last 
edition of Tollens’s Kurzes llandbuch ” was published 
in 1914, the third edition of von Idppmann’s “ Chemie 
der Zuckerarten,” in two volumes, appeared in 1904, 
and Maquenne’s “ Les Sucres ” in 1900. Neither of 
the books before us can claim to be a treatise on the 
subject, yet they both form useful additions to the 
literature, 

(i) Armstrong’s monograph has gone through four 
editions in fourteen years, a fact which is in itself a 
testimonial. Besides having been thoroughly revised 
and the subject matter to a great extent rearranged, 
the present edition has been enlarged by the addition 
to the text of some fifty pages, including two new 
chapters. The author acknowledges his indebtedness 
to Principal (now Sir James) Irvine and to Dr. T. P 
Hilditch for giving him many valuable suggestions, ai 
well as to Mr. Rex Furness for assistance in the com 
pilation of the enlarged bibliography. 

The opening chapter on glucose outlines the genera 
character of this typical sugar and its^ derivatives 
whilst other chapters are devoted to the chemid^ 
properties of the hexoses and pentoses as a ete&4n< 
to the carbohydrate alcohols. Stereoiso^e^m is mSl 
ably .dealt with, and here the aptW. 
work te that of,.I-owjry and of di 

itnd.itbe pjEte known ^va 
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. saccharifle, stachjwe^ are also discussed. The chapter 
rattled ^^Configuration and Biological Behaviour” is 
tsoncemed with fermentatioii, oxidation,,, selective 
hydrolysis by enzymes, and the behaviour of sugars in 
the blood. 

The two new chapters deal with hydrolysis and 
, synthesis and with the polysaccharides resp>ectively. 
In the former the simple law of mass action, illustrated 
by the rate of hydrolysis of sucrose, is described. The 
synthesis of sugars in vitro and in vivo is discussed. 

^ Bourquelot*s work on synthesis by enzymes is referred 
to as proving that when this takes place a balanced 
reaction is conc'crncd. It is pointed out, liowcver, 

, that the work of the author in 1901, and of Hudson 
in 1914, proves tliat the system invertase, fructose, 
glucose produces no ^ucrosc. It will be remembered 
that J^rown and Morris, working with the leaves of 
Tropteolum, found that the first sugar whicli could be 
identified as a result of the assiniilatory processes is 
sucrose. Parkin made a similar observation in the 
case of the leaves of the snowdrop, and Davis Daish 
and Sawyer in that of mangold leaves. The first actual 
sugar to be synthesised is probably a reducing sugar, 
but the storage carbohydrates are of the nature of 
sucrose, starch, and the like. Whether sucrose will 
, ever be synthesised in intro must remain an open 
question; its formation in the plant would seem, 
however, to be associated with vital processes. 

The chapter on the polysaccharides is useful, but 
it has not been possible to give more than a bare 
outline of the subject. Pectins and gums are not 
mentioned. 

The chapters on the natural and synthetic glucosides, 
and on the function of carbohydrates and glucosides in 
plants, will be read with great interest, containing as 
they do so many valuable suggestions. Under respira- 
tion in plants, a concise account is given of Palladin^s 
theory of respiratory chromogens, whilst Wheldale^s 
work on antho-cyanins is alluded to. In connexion 
, with the tannins, the observations of Kraus and of 
Busgen that they are structural materials, as instanced 
by their disappearance from young cork cells, arc 
mentioned, but there is no reference to the work of 
^ Drabble and Nierenstein that condensation products 
l igiving reactions' similar to those of cork are formed by 
.gating a mixture of formaldehyde and phenol or 
;^nnin Virith an acid. This is important as giving a 
to the formation of cork from tannins. 

’ Whilst as a whole the monograph deserves the 
9t>|>raise, we venture to think that the subject 
'^natter 'might have been better arranged. There is*^ 
..jj!^r-lai)piiig, arid even repetition, between some of the 
'dbftpters. TWs, ^howevef , can only be .remedied by 
t^e book ;;^^it is''«ii3iaVo|dable; 


when an edition has only been revised and extended. 
The diction is clear and there are no serious typo- 
graphical errors. We notice one contradiction in 
terms on p. 47. *‘In anhydrous alcohol (wliich, 
however, contains traces of water) ...” This is a 
mere slip, and it is quite clear what the author means. 
One important feature of the monograph is that it is 
written in an unbiassed manner. The author states 
his own views as well as those of other chemists who 
differ from him on any point. We cordially recommend 
the monograph to all students of the subject with which 
it deals. 

(2) Prof. Pringsheim’s hook is intended by him as 
a text-book for beginners in sugar chemistry. It 
differs entirely in its lay-out from Dr. Armstrong's 
monograph, being more in the nature of sketchy 
outlines on the subject, in which bare facts are stated 
devoid of full explanation or of suggestion. It is 
written almost exclusively from the point of view of 
the organic chemist, the biochemistry of the subject 
taking only a subsidiary position. Structural formulae 
are reproduced freely, but little detail is given of the 
experimental data on which they are based. It is 
only just, however, to add that original references are 
cited in all cases. The author has condensed his subject 
matter with great skill, but we venture to think that 
the text has been reduced to too small a compass, for, 
in addition to the meagre nature of the arguments 
justifying the theoretical deductions set forth, there 
are numerous omissions. Obviously, therefore, such a 
book can scarcely be recommended, without qualifica- 
tion, as a text-book for beginners, who atlhp present * 
time are too often trained merely to memorise formulae 
rather than to study chemistry logically as a branch^^ 
of experimental science. 

The text is divided into twelve sections under the 
headings : general properties and constitution ; oxida- 
tion ; reduction ; condensations ; configuration ; an- 
hydrous and reducing sugars ; amino sugars ; synthesis 
and degradation of the monosaccharides ; biochemical 
reactions of the sugars ; the glucosides and their 
synthesis ; disaccharides ; occurrence, preparation, and 
special properties of the most important sugars. A 
useful feature of the work is the inclusion at the end 
of each section of tables giving the melting point, 
rotatory power, and principal derivatives of the com- 
pounds dealt with, as well as reference^to the literature. 
References to the literature are also given throughout 
the text as footnotes. ^ . » 

Such criticism as we have ventured to make demands 
some justification, and to supply tlpn^ we propose citing 
some points from the text. Just tWo pages are 
devoted to the pentbs^^ of y^htfch arabihose, xylose, and 
ribose briefijr lyxose is onOe mentioned- 
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Of the hexaketoses, fructose and sorbose only are 
described. It is stated that^ a(!:cordmg to Hudson’s 
rule, th^ difference of the specific rotatoV powers of 
the a- and /i-aldoses is approximately a constant; 
this should refer to the difference of the molecular 
rotations. It is incorrect that starch can be 
converted quantitatively into maltose by malt diastase, 
even in the presence of the so-called amylase com- 
plement, as the recent work of Ling and Nanji has 
shown. Nothing is said of Baker’s method of preparing 
maltose by the action of translocation diastase on 
starch. There is no reference to the cyclic sugars. 
The obsolete method of Soxhlet of titrating sugars with 
Fchling’s solution in a porcelain dish is described. 
Following this, however^ is a description of Bertrand’s 
permanganate method. Willstatter and Schudel’s 
iodometric method of estimating reducing sugars is 
described, but there is no mention of the more recent, 
improved method of Baker and Hulton. Croft Hill’s 
observation, that under the influence of yeast maltase 
(not maltose, 5iV) glucose yields revertose is referred 
to, but / 5 -glucosido-maltose and isomaltose, which 
Ling and Nanji have shown to be constant products 
of the hydrolysis of amylopectin, are not mentioned. 

There can be no doubt that, so far as it goes, Prof. 
Pringsheim’s book will be found useful to the student 
under the guidance of a competent teacher. 

Arthur R. Ling. 


Physiological Optics. 

Helmholtz* s Treatise on Physiological Optics, Trans- 
lated from the third German edition. Edited by 
Prof. Tames P, C, Southall. Vol, 2 : The Sensations 
of Vision. Pp. ix ■+• 480. (Ithaca, N.Y. : Prof. F. K. 
Richtmyer, Secretary, Optical Society of America ; 
London: The Hatton Press, Ltd., 1924.) 305. 


I N developing the consequences of any valid 
getiteral principle in individual cases, one con- 
stantly comes on new and quite unexpected surprises. 
And as the consequences are not arbitrary, nor con- 
tingent on the caprice of the author, I have often the 
impression that it is not my own work that I am 
writing out, but some one else’s.” 

Hermann v. Helmholtz. 


The text of this volume occupies 468 pages, of 
which nearly one-quarter takes account of new matter 
inctendihg beyoi?d the original first-edition treatment ; 
and, of that quarter, fully one-ninth pait is specially 
to the American edition. The contribu- 
^n$ of the late Prof. Nagel are a note on the stimulation 
tibe ,qxg|m of yfeion by Rqntgen and Becquerel rays ^ 
anpt^iet qti vkujol acuity ; i section on ch^ges of tfa^ 
retina doe to light ; a note pn c^mplementa-ry colours ; 
one on ffipker spotoma; and A^ large j^pjc 
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adaptation, twilight vfeion; and the dupHcit3f ttteory. 
The contributions of v. Kries are a note on cbhtrasi, 
and a long appendix deicing With hdmaal and anpmalouC 
colour systems, and with theories of vision. , Dr. v 
Christine Ladd-Franklin contributes a new appendix/, 
on the nature of the colour sensations. ^ ' 

In his preface to the German edition, Nagel gives / 
his views on the ♦^relations of the new work to the, 
older work, as utilised by Helmholtz, in the following ’ 
words. 

‘‘ In that region of the ‘ Sensations of Vision ’ the 
main question to be decided first of all was whether 
Helmholtz’s conception of the structure and action of 
the mechanism of colour perception could still be , 
considered as an adequate explanation of all the new 
observations that have been made in the last four 
decades ; and if not, whether these ideas should be 
discarded altogether, or, finally, whether it would be 
really profitable to introduce here additional supple- 
mentary hypotheses. The editor’s position on this 
question is that there is no reason whatever to abandon 
the fundamental ideas of the colour theory which 
Helmholtz espoused ; although the assumption of the 
organisation of the mechanism of colour perception in 
three components is no longer sufficient to give an 
entirely satisfactory account of all the known facts of 
colour vision.” 

Helmholtz so clearly recognised the differences of 
the rod and cone structures and functionings that, in 
the first edition of his work, he showed with elaboration 
(pp. 30, 31, ii., Amer. edn.) that the rods could not 
act in the same way as the cones, and he considered 
them to be visually ineffective. The cones he regarded 
as “ the elements that are peculiarly sensitive ” (italics 
are ours). Subsequent gain of knowledge gave rise, 
in the second edition, to the statement that 

“ From the perfectly analogous anatomical structure 
of the rods it is extremely probable that they also must 
have the same sort of capacity ; which was the opinion 
of H. Muller and Koelliker. Nevertheless they must 
play an entirely different role in the localisation of 
sensations, because, in spite of their being finer and 
more numerous in the peripheral parts of the retina 
where they predominate, the power of discrimination 
between very similar impressions is more imperfect 
in this region than it is in the fovea.” 

Since it was known to Helmholtz (second edition) 
that rod vision is colourless, these stalements, if 
be not regarded as an actual initiation of those develop- 
ments of view which have become known as, , the; 
Duplicity Theory, most certainly paye the \yay iqrj|i; 
The reticence of his assertions is an example 
charax:te§itic caution and singlc'^eyed aim at the 
^expression of truth which led ■ hina to avpid all 
statements not based on ^recognised fact. On/, ^e 
wholc^ from pinobabiUti^ i^wding devd<^mwt oj 

ithe pjBan of ifehfc.W 
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investigations, it seems to be most likely that rods 
and cones are examples of specialisation along a 
common line, arrest of development towards colour 
discrimination occurring early in the case of the rods. 
So that Helmholtz’s general scheme of colour vision, 
including colourless vision as a special case of course, 
applies throughout the whole range of normal and 
' abnormal vision. • 

The distinguished developer of the Duplicity Theory, 
V. Kries, says that “ Isven at the present time the 
theory of Helmholtz is thoroughly justified as to its 
fundamental conceptions,” and he corrects “ some 
misunderstandings under vvhich the theory has laboured 
in many ways.” “ Fundamentally, the Helmholtz 
theory was simply the expression of a direct fact of 
observation, namely, that //fe resultant of all the various 
light stimuli so far as 'Sensations are concerned can be 
completely represented a^ a function of three variables 
It is idle to try to explain this fact except on the 
assumption that the result of the stimulation also can 
be represented completely as a function of three 
\ ariables.” 1 he point may be put even more strongly, 
for It is the component and resultant •sensations that 
are estimated. "I ho equation 

iC—rR +g(r I bB 

asserts as a fact that the geneial sensation of t>pe C 
can be produied by comiiounding three sensations of 
independent fixtd t}])es A’, ('/, B It is the psycho- 
logical tricliromasv ot all sensations that is asseited 
In regard to dichromatn \ision, v Knes says that 
the reseauhes have conipl(tel> verified Ilelniholt/s 
conjecture of two mam t>pcs cadi due to alistractton 
of one comi>onent tundamcntal sensation,” hut he 
finds difficulty with legard to anomalous triehroinasy 
^The reason is that he ovcilooks llelinholtzS own use 
intertransfeience, jiartial or complete, of actions 
^which normally affect one fundamental sensation alone 
'his is given with other matters m sevemty two 
^precious pages of the second edition, the absence of 
which from the third is an unfoitunate consequence 
of the adoption of the text oi the first edition. Some 
extracts from the second edition arc given It is 
regrettable that these pages were not included as an 
appendix, for they contain the development, by 
Helmholtz himself, of the trichromatic theory to its 
highest consummation, m making which he must have 
had the impression that it is not my own work that 
I am writing out, but some one clse’s.” 

Ht. Christine Ladd-Franklin gives an account of her 
views on colour vision, in which she postulates five 
physiological activities corresponding to red, yellow, 
blue and white. All phenomena of vision can 
be ejtprei^eed in terms of five or more activities, but 
the kw df trichromasy, being a psychological law, 
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asserts that only three are independent. The two 
conditions, R+G^Y and /? + (?+ IF, which she 
gives, specify the two interconnexions requisite to limit 
the independence to the observed amount. The out* 
standing interest of her suggestions lies in the exhibition 
of a mechanism, which may prove to be the actual 
one, which satisfies the ('(uiditions for restriction of 
independence, and accounts readily (as also does the 
developmental view of Helmholtz’s trichromatic 
scheme) for a fused yellow sensation. 

The strictures made in the appendices on Ilering’s 
scheme are really unmerited. Any condition ex* 
plainable on the tri('hromalic scheme can be explained 
by his witli appropriate specifications. 

Tliis v^olume, because of the wealth and importance 
of the new matter, should be regarded as indispensable 
by every student of, or worker in, the subject of 
visual sensation. W. Peddik. 

More Torchbearers of Science. 

The Torch Bearers 15\ Vlfrcd Noyts Vol 3 : The 

Book of Barth Pp viif-^yt;. (Edmbuigh and 

London : Win Hkukwood and Sons, 192 ) 79. 6d. 
net 

M r NOVCS has followed up lus first volume of 
” Ion h bearers,” whi( h was rev icwed m these 
(olunins on May 30, 1922, h} a second and rather larger 
book, volume n , witli the sub title of ** The Book of 
Earth.” It will be lemtmbered that the first volume 
was inspired by a night s])ent m tlie Sierra Madre 
Mountains when the first tiial was made of the new 
loo-imh ttkscope, and it trcatid of the growth of 
astronomy from (opernuus to flersclicl. It was a 
notable attempt to cairy out the destiny predicted for 
poetry both by Wordsworth and IMatthew Arnold m 
Great Britain, to express tlu truths of science in the sort 
of language whu h had always serv ed mankind as the 
vehicle of the highest and eternal ideas. We hailed it 
as sue h and are glad to think that the three years since 
its publication have deepened the public appreciation 
of Mr. Noyes’ effort The second volume will not be 
found to belie these expectations. It deals with a 
much more diffitult subject from the point of view of 
poetic presentation, namely, biology, or rather geology 
as a preface to zoology and evolution as crowning geo* 
logy. It leaves one in some doubt as tOnthc scope of tlie 
third volume whic h we are promised in the preface to the 
first. Is the biology to be completed ? Heaven; 
earth and man would seem to be the natural division. 
Yet in this second volume w^e are brought down to 
Huxley at the famous Oxford meeting of the British 
Association : so what remains for the tliird, unless 
it is to be eJevoted to relativity and the general 
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philosophical change in scientific ide^s which has taken 
place in the twentieth cjmtury ? 

It is rather to be hoped that this is not the case, as 
Mr, Noyes’ original instinct was [correct : to seek for, 
and, if necessary, create, dramatic moments to express 
the onward march of scientific thought. He is least 
„ successful in the more abstract parts of his argument, 
but ^ective and often moving in his narrative and 
dialogue. 

This second volume begins by thoughts suggested by 
gazing downward into the Grand Canyon, as the first 
began by looking upward from the Sierra Madre. The 
contrast is apt and the field is well chosen from the 
New World, where land and waters and all the expanses 
of space are so much vaster than with us. The cantos 
then proceed chronologically from Pythagoras and 
Aristotle through the East (Farabi and Avicenna) to 
Italy with Leonardo da Vinci, France with Jean 
Guettard, Swx*den with Linnaeus \ and evolution in 
three cantos, I.amarck and the revolution, Goethe 
and Darwin. 

There are good things throughout, hut we will select 
three as typical of Mr. Noyes’ thought in different 
aspects. The first comes from tlie second canto, in 
. which the poet imagines a scroll written by Pythagoras 
handed by Kicomachus to the young Aristotle as 
.they were walking by tlic seashore near Stagira. The 
boy lies down at full lengtli on the rocks and spreads 
out the papyrus wliich bids him 

Guard the immortal fire, 

Honour the glorious line of the great dead. 

To the new height let all thy soul aspire ; 

But let those memories be thy wine and bread.” 

A noble song, .sustained through seven verses, and 
giving the keynote of Mr, Noyes’ thought in these 
volumes, the triumpli of new truth found by following 
the footprints of great thinkers in the past. 

Our second extract is from the fourth canto — ^The 
Torch in Italy. The subject is a conversation between 
Giulio, the pure artist, a believer in the absolute and 
self-sufficient inspiration of the moment, and Leonardo, 
who does not disclose his identity until tlic last word. 
The artist proclaims the independence of the artistic 
inspiration. ” All genius is capricious. You’ll admit 
that men who lived like beasts have painted well.” 

Yet,” replies the stranger, 

“ For the greatest Art I have always found 
A certain probity, a certain splendour 
» Of inner and outer constancy to law.” ^ 

.k; This is the note which Mr, Noyes has recently developed, 
.so far as, poetry is concerned, in his es.says in criticism : 
it is also 6 i the highest moment for his theme in this 
^ book, the essential connexion between, the right direc-. 
tion of the mind in both science and art. ' aspect [; 
; J;' NO. 2.907, vot;'' ! i-6l 


[July 18, 1925 

is creative of new truth, and neither can attain its 
f Idlest realisation without elements belonging more 
intimately to the other. 

The part of the book which will attract thg . most 
attention is Canto IX., called “ Darwin.” This 
contains the most vivid and moving account ever 
written of the debate at the Oxford meeting Of the 
British Associatiofli in i860. It is evidently based on ' 
the reports of eyewitnesses and is an admirable piece of 
poetic narrative. The tense excitement of a crowded 
audience, largely clerics, the determination of Wilber- 
force to crush Darwin once for all, the postponement of 
the debate, the ticking of the clock until the moment 
arrives when Huxley muttered low — '' The Lord hath 
delivered him into my hands.” The portraits of all 
the leading speakers, Henslow,. Draper, Owen, as well 
as the two protagonists, are as good as possible. 
Then the book winds up with the reaction in Huxley’s 
own mind that night after the triumph of the day. 
Had not his victory “ a relish of the dust ” ? Had he 
not used more skilfully the unworthy weapons of his 
foe ? Was there not yet a far larger truth than Darwin 
had proclaimed and he had so successfully defended ? 
And so on to the Epilogue on “ The Eternal Mind 
whi('.h enfolds all changes and can never change.” 

A remarkable and inspiring book. 

F. S. Marvin. 

A Quantitative Study of Regeneration 
in Plants. 

Regeneration : from a Physico-Chemical Viewpoint, 
By Jacques Loeb. (McGraw-Hill Agricultural and 
Biological Publications.) Pp. x+143. York 

and T.ondon : McGraw-Hill Rook ( o., Inc., 1924.) 
105 . net. 

I N view of the sudden loss of Jacques Loeb from 
the ranks of scientific workers, it is particularly 
\'aluable to have in the form of this monograph his own 
presentation of his views upon regeneration, based upon 
the long series of experiments he carried out upon 
Bryophyllum in recent years, recorded so far only^in 
a number of papers in the Journal of General Physiology > 
In the preface, Loeb states that it is ” not more facts 
which are needed in this field but a method and a. 
principle which allow us to pass from the stage of blind 
empiricism to the stage of an oriented research,” This 
method Loeb thinks he has found in the study of the ; 
quantities of the regenerated tissue by dry weight , 
determinations ; the principle he suggests is the simple, 
mass relation thus indicated as determining the amount;- 
of regenerated tissue, namely, that it is proportional , 
to the mass of original tissue allowed to regenerate?, 

, His point of yie^y bnn^ him sharply into conflict with 



NATURE 


91 


July 18. 1925] 

perhaps hone the less valuable for that. He rejects 
entirely the suggestion that woupd hormones stimulate 
new growth, a view much in favour on the Continent 
und<^i:,;^he influence of Haberlandt, and concludes as 
the result of quantitative studies that the mutilation 
favours regeneration, because it isolates within a 
limited mass of tissue, as a severed leaf, a local store of 
food material which is thus available for regeneration. 
On the undamaged plant this store would be withdrawn 
and used for normal growth elsewhere. 

The same quantitative attack leads Loeb to another 
interpretation than that now frequently pre\'alent, as 
to the inhibiting action of one growq’ng tissue upon 
^ another. Starting from a simple quantitative analysis 
of the fact that a leaf alone regenerates more freely tlian 
a leaf still attached to«a piece of stem, he reaches the 
conclusion that the food supply used for regeneration 
- in the isolated leaf is shared between leaf and stem 
in the second case, and largely exhausted in growth 
, processes within the stem, including callus formation. 
He is thus led to rejec't a view first adopted by him, as is 
clear from his original papers in the Journal of General 
Physiology, which still seems to emerge in his phrase- 
ology when he speaks (in Chapter xii.) of the inhibiting 
action of the “ descending sap from the leaf upon 
shoot formation on lower regions of the stem. This 
inhibiting action he now traces to the fact that the food 
i^pply from the leaf is wdiolly used up in growth 
l^occsses within tlie young stem, just as the inhibiting 
action of an actively regenerating shoot or root upon 
either shoots or roots later in starting, is put dowm to 
;the utilisation by tlie earliest growth centres of all the 
reserves available for growth. ITe thus discards the 
'^View that the descending sap ” inhibits in virtue of its 
;;?^onlent in growth-inhibiting hormones (now sometimes 
;ljbermed “ chalones ”). 

Loeb’s point of view was very physiological, and 
Ipparcntly he never felt the need to work out his 
Dneeptions upon a basis of anatomical detail. He was 
a-tisfied to interpret his interesting experiments upon 
|the influence of gravity upon regeneration, as showing 
the movement through the tissues of the plant of 
soluble 'substances necessary for growth, so that they 
Collected in the lowest regions and favoured growth there. 
On experimental grounds he concluded this movement 
was distinct from the movement of sap in the vessels 
of. the plant, but he never considers further the path 
by which this nutrient sap moves under the influence 
.;o£ gravity. Again, his experiments upon polarity 
.lead Mni to the conclusion that the anlage of the 
/Regenerated shoots and roots must lie in different 

f 'tegions of the plant, but he makes no reference, for 
to the detailed anatomical investigation of 
ol regeneration from leaves, in which.it been 


shown that shOots may originate from epidermal cells 
whilst roots always arise from cells in the neighbour-* 
hood of the vascular cambium. 

Loeb^s experiments may be in many respects opeii 
to criticism ; one criticism already made has been that 
Bryophyllura plants do not always behave like Loeb’s 
plants. But there can be little doubt that Loeb has 
placed on record a scries of valid quantitative data 
which do supply some guidance as to the phenomena 
invohx'd in regeneration, and tliough their complete 
interpretation will require much further work, involving 
correlated studies in anatomy, cytology, etc., Loeb has 
once again blazed a pioneer trail in his steadfast 
insistence upon quantitative work in a field which 
is almost ol>scured with descriptive qualitative details* 

Relativity and the Metaphysician* 

The Tyranny of 'Time : Eimiein or Bergson ? By 
Charles Nordrnann. 'i'ran slated from the French 
by E. K. Fournier d’Alhe. ?p. 217, (London: T. 
Fisher Unwin, Ltd., 192 S-) oet. 

A ll our life we have looked with awe on meta- 
. phy.sics ; its problems are so abstruse and the 
meaning of the metaphysician’s solutions so difficult 
to understand. Occasionally a doubt arises in 0U5. 
mind whether metafihysks is empty words with no 
reality behind. But wx always suppress the doubt.* 
For how could a subject be mere empty words which 
has held such an exalted and honourable position 
through all the ages from the biilliant era of the Greeks 
down to our own times. 

Then comes Einstein’s doctrine of relativity. The 
aim of the metaphysician is to take the laws of Nature, 
including those provided by mathematicians and 
physicists, and fuse them into an intelligible whole. It 
is, therefore, incumbent on him to understand Ein- 
stein’s doctrine. Even if he rejects it, he must first 
understand in order to be in a position to reject it. A 
study ol the treatment of relativity by different meta- 
physicians brings us a little nearer to the answer to our 
question whether they deal with words or with realities. 

The first group treat the subject with all the under- 
standing of the mathematician. It is, in consequence, 
open to us to belitwe that those portions of their work 
that are beyond our understanding arc equally sound, 
and our respec't for them continues. 

Another group find all tlie knowledge of the doctrine 
that tliey need in the word “ relativity.” The name 
reminds them of Bishop Berkeley, who believed in the* 
relativity of the external world in the sense that that 
world existed only if there was a conscious mind 
present to perceive its evk-tence. This group is content 
to identify Einstein’s doctrine with Berkeley’s. 

A third group hgve studied Einstein’s doctrine and 
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have failed to undcrs^nd it, and, at the same time, are 
unconscious of their failure. The author of the book 
named abjove belongs ;to this group. The object of the 
book is to decide between Einstein who teaches that the 
simultaneity of two ^events is relative, and Bergson who 
holds Einstein to be wrong and simultaneity to be 
absolute. The author's conclusion is that both of 
them, as well as every other writer he mentions, are 
wrong, sometimes if not always. He tells us that 
Einstein^s original exposition, published in 1905, is 
perfectly correct, but that he is a bad populariser 
and that his little book, Uber die spezielle und die 
allgemeine Relativitatsthcorie gemeinverstiindlich,” is 
wrong, and that poor Jiergson was led astray through 
reading the popular account only. He then proceeds 
to give what he calls an impro\xd and correct popular 
account, and throws in (page 185) the modest dis- 
claimer ; In making this attempt I do not, of course, 
wish to put myself above Einstein.'’ 

Actually the author is floundering in the bog of his 
own misconception of Einstein's meaning, one of his 
mistakes being failure to distingiiisli when Einstein is 
engaged in overthrowing the classical theory and when 
be is stating the theory which is to take its place. 

The contemplation of the second and third groups of 
metaphysicians compels us to conclude that in some 
cases the discussion is of empty words with no under- 
lying reality, and that we shall be wise to exercise dis- 
cretion in all cases as to the acceptance of the ineta- 
1 hysicians' conclusions. 

Nor was any other conclusion to be expected. Con- 
sider the magnitude of the task the metaphysician 
undertakes. His aim is to fuse all knowledge into an 
intelligible whole. To do that he must first make 
himself acquainted with all knowledge. It is true that 
he needs only general principles and may ignore 
details, but even so the mass of knowledge at the 
present day makes it an enormous task. Moreover, that 
is not the worst, for he must keep abreast of develop- 
ments in all subjects, and developments of importance 
are taking place to-day in many subjects. We can only 
admire his courage and leave him to it. 1 ). B. M. 

Folklore in India. 

The Folklore of Bombay, By R. E. Enthoven. Pp. 

353. (Oxford: Clarendon Press ; London: Oxford 

University Pfess, 1924.) 145. net. 

*TV yT R. ENTHOVEN'S l>ook will be welcomed by 
iVl those who require a very full synopsis of the 
folklore of the Bombay area. He has gathered together 
a vaiSt mass of items which he has classified under 
Subject hcadmjgs — such as worship of natural objects^, 
and snake-worship, spirit-posse^ioh? totemism and 


animal-worship, evil -eye,, dreams and omens, etc. 
Under each category he cites a large number of beliefs 
and practices, the material having been partly collected 
by himself and partly derived from the works of others, 
such as B. A. Gupte and Sir J. Campbell. The com- 
pilation of this material must have involved much 
labour and search. The value of such a ** corpus of 
facts is evident, aijd the volume will prove an important 
reference-work, 

The facts are simply stated for the most part, without 
elaboration ; and there is little attempt to diagnose 
and explain the underlying motives which have dictated 
the beliefs, rituals, and customs recorded. Such in- 
terpretation would have added much to the interest and 
usefulness of the book ; but the author may, no doubt, 
Jiave realised the difficulties attending any attempt to 
probe the ‘‘ true inwardness " and origin of superstitious 
beliefs and practices. Natural reticence on the part 
of the natives, coupled, as it usually is, with actual 
ignorance of the original, and even the present signifi- 
cance of their observances, militates against accurate 
diagnosis on the part of the researcher, and satisfactory 
explanations are not easily found. Mr. Enthoven 's 
long residence in India gave him opportunity for seeing 
below the surface, and his \'iews upon the raison d^etre 
of many of the, seemingly, more inconsequent practices 
and beliefs which he describes, would liavc been 
welcome. At the same time, it must be admitted that 
long residence is lialde to instil caution, by revealing 
difficulties and pitfalls wbicli are hidden to the tender- 
foot, and to cause the experienced Western student 
to realise how ill-equipped he really is to probe and 
analyse the mentality of Oriental peoples. Recognition 
of obstacles difficult to surmount may have acted rightly 
as a deterrent, and have induced the author to abandon 
the open, speculative game and to play for safety. 

The comparative study of superstitions has done 
much towards suggesting explanations of folk-pheno-,, 
niena, and will surely lead to further results. The 
object of the author of this volume is, however, to deal , 
with the subject .from a descriptive and not a com- 
parative point of view. The book makes available for 
the student an extensive, classified collection of data ^ ' 
concerning in the main a single, if extensive, area; 
and it has an intrinsic interest, as reflecting the culture- 
status of the people within that area. This collection ’ 
of facts will be appreciated by the comparative folk- 
lorists and ethnologists, who can collate the local I 
material with similar phenomena recorded from other t 
region.*?, and can study the whole on a broader basis. ' 
The book would have had added value had the author ' 
given in all cases the sources whence the itema of' 
information were coUedted. References 
.tunately, few, entj/^it'ii^uld^.h^ve;,^ tpV 
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know the extent to which tlie author^s own observations 
have played a part in supplying material for this 
interesting volume* 

A useful appendix has been contributed by the late 
t)r. William Crooke, in the form of a questionnaire on 
folklore* This enumerates many of tlie chief topics 
upon which information is needed, and should prove 
;of considerable service to those residents who are 
anxious to increase our knowledge of the peoples among 
whom they live. The field-student should be warned 
that, in pursuing his inve-stigations, direct questions 
should be avoided at all costs. Henry Balfour. 


Our Bookshell 

Geschichte der Rube (Beta) als Kulturpflanze von den 
altesten Zeiten an bii zum Ersekeinen von A chard's 
Hauptwerk {1809). Festschrift zum y^jahrigen he- 
^,siande des V ere ins der Deutschen Zuckerindustrie, 
■|||yon Prof. Dr. Edmund 0 . von Lippmann. i’p. vi^ 
&84. (Berlin: Julius Springer, 1925.) 12 gold marks. 
Bof. E. 0 . VON Lippmann, Director of the Zucker- 
ritffinerie, Elalle, to whom we are indebted for such a 
i^st quantity of accurate information upon the history 
chemistry, has now written a book which will interest 
fot only those engaged in the sugar industry, but also 
botanists, chemists, and agriculturists. It is unneces- 
sary to say that this latest production is characterised 
3y the same sound scholarship and exhaustive research 
^ch rnarked the “ Entstehung und Ausbreitung der 

>j;The earliest mention of the mangold appears to be in 
Acharnians of Aristophanes (455-388 b.c. ?). 
It’ is described by Theophrastus in the “ ITistoria plan- 
arum,^’ and was certainly cultivated by the Greeks, 
toong the Romans, again, the plant was well known 
md is mentioned by Cicero, Catullus, and others, 
jinnee species of Beta grow wild on the North African 
liores of the Mediterranean, it is possible that turnips 
^d mangolds may have been known to the ancient 
Igyptians, Whether this is so or not, they were 
pmmon in Egypt at the time of Alexander the Great 
3 B.C.), and arc often mentioned l)y the Alexandrian 
ihemists of the third to fifth centuries a.d. 

In later times, turnips, mangolds, and beetroot were 
widely cultivated, and Prof. Lippmann takes his 
itory up to the beginning of the nineteenth century, 
^though he modestly says of his book, with Luther, 
Exemplum vohis dedi ut plurafaciatis, he has obviously 
learched the available literature with great care. 

. E.J.H. 

"^oal ^nd Civilisation, By Prof. Edward Charles 
■ Jeffrey^ Pp. xvi + 178. (New York ; The Macmillan 
f 51925.) 10^. (id. net. 

work may be considered as consisting of two parts, 
4 y, a description of coal, its origin and structure on 
and the application of coal in the service of 
on the other. The former is of great interest 
rid contains much novel matter, as might be expected 
torn so.distingjiished a botanist as Dr. Jeffrey. The 
however, very indifferently handled 
: Or*. Jeffrey 


has evidently failed to appreciate the real effect of coal 
upon the history of civilisation ; thu§ he repeatedly 
urges tliat British supremacy in the eighteenth century 
was due to the application of mineral fuel to the smelting 
of iron, but entirely overlooks th^ far greater issue, 
namely, that almost simultaneously the steam engine 
was developed in Great Britain, thus for the first time 
pressing latent energy into the service of mankind, 
which had up to then been forced to rely upon kinetic 
energy only. The author’s technical knowledge of the 
subject is also not so sound as it might be. For 
example, he states that brown coals are treated by 
briquetting with suitable binding media,” whereas the 
chief value of brown coal lies in the fact that it is capable 
of being briquetted wutliout the use of a binder. 

In respect of the structure of <'oal and of the plants 
that enter into its composition, tlie views of Dr. Jeffrey 
are important and instnu'tivc ; it may, however, be 
suggested that he seems inclined to put too much stress 
upon the fresh-water origin of coals and to have some- 
what neglected the evidence of marine conditions. It 
might have been expected that the Delta theory of 
E'ayol would have received some attention ; Dr. Jeffrey 
is a convinced supporter of the view that coal is the 
product of plant remains transported to the waters in 
which the organic matter was deposited, but scarcely 
deals effectually with evidence contradicting that view, 
such as that afforded by the existence of under-clays 
with stigmarian rootlets. 

An Introduction to Psychology. By Prof. Hugh A. 

Rcyburn. Pp. v -(• 324. (Cape Town : Maskew 

Miller, Ltd., n.d.) n.p. 

This is an attempt to compress a protean subject into 
316 small pages, and, on the whole, a successful one. 
The fact that a well-cho.sen and comprehensive biblio- 
graphy of 52 works follows the 16 chapters shows 
that the author recognises that his ** Introduction to 
Psychology” is an introduction and nothing -more, 
but it is no mere summary of what is already known, 
being very definite as to points of agreement with, and 
dissent from, other authorities. 

The introduction of new terminology, always to be 
feared when opening a work on psychology, is avoided, 
and where there would otherwise be the possibility of 
doubt a.s to the application of any term, the context 
renders the meaning intended unmistakable. 

Prof. Reybum defines his subject as “ the science of 
immediate experience.” lie does not, however, deal 
with objective manifestations to the neglect of the sub- 
jective, but attaches a good deal of importance to intro- 
spection. All that is most valuable in modem psycho- 
logical schools of thought has been utilised or incor-. 

C orated, but the extremist views of Freud and the 
ehaviourists are not supported. A fear is expressed 
in the preface that the section contair^g an account 
of the nervous system may prove too long, but a closer 
condensation than the succinct summary given would* 
scarcely be possible. Indeed, an amplification of the 
paragraph dealing with the cerebral cortex would be 
a desirable addition to future editions* It is rather 
remarkable that in a work on psychology containing 
much clear reasoning and sound judgment^ the terms 
leasoning |!i.nd >re not given even an indical 
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Isis: International Review devoted to the History of 

Science and Civili^iion ; Official Organ of the History 

of Science Society, No. 21, Vol. VII (i.), 1925. 

Pp, 168. (Sdc. -Anon. M. Weissenbruch, 49 rue du 

Poin^on, Bruxelles.) Annual subscription, 26^. 

Although Isis has become the official organ of the 
recently founded History of Science Society, it is happily 
still edited by Dr. George Sarton, its originator. The 
present number maintains the high standard which has 
been set by its forerunners, and the width of its appeal 
may be judged from the fact that it includes contribu- 
tions from Essen, Rome, Madison, Belgrade, Amherst, 
and Montpellier. 

Two articles of special interest are those by Prof. 
A. J. Hopkins on “ A modern theory of alchemy,” and 
Prof, fimile Turri^re on the history of glass-making in 
western and central Europe from the Middle Ages to 
the end of the eighteenth century. Prof. Hopkins’s 
theme is that the alcliemists, far from failing in their 
quest, were successful, since their conception of “ gold ” 
was very different from ours. “ The reason why we 
cannot follow the alchemistic theory or look upon those 
conceptions with sympathy is that the alchemist, like 
the artist, was stressing the changeable Aristotelian 
qualities where we stress weight and fixed qualities. 

. . . The alchemist fitted theory to practice and suc- 
ceeded far beyond the realm of probability. According 
to his definition of ‘ gold ’ transmutation was effected. 
The alchemist obtained what he wanted.” Although 
this theory of alchemy is not so novel as Prof. Hopkins 
appears to imagine, it has never received proper con- 
sideration. Yet it obviously explains much that is 
obscure, and Prof. Hopkins is to be congratulated upon 
having set it forth so clearly and logically. 

Narcissus : an Anatomy of Clothes. By Gerald Heard. 

(To-day and To-morrow Series.) Pp. 156. (London : 

Kegan Paul and Co., Ltd. ; New York : E. P. Dutton 

and Co., 1924.) as. 6d. net. 

Three mottoes face the table of contents of this book, 
two from ** Sartor Resartus ” and one from Michael 
Angelo. The analogies they draw between life and 
clothes, the body, and architecture and its products, are 
worked out in detail. The author takes the line that 
psychology having resolved to treat nothing m its 
province as insignificant, clothing, now regarded as 
unimportant, may he assumed to be of racial significance, 
as a pliase of the evolution which started on new lines 
when man emerged. Mr. Heard regards both clothes 
and architecture as parallel manifestations of an evolu- 
tionary force, tracing them from the beginning of 
weaving and tlie use of woven wattle for walls in the 
neolithic age, through Egypt, Mesopotamia, Crete, the 
classical period and historical times, down to the ferro- 
concrete building of to-day and modem costume, 
where development apparently has ceased. Fanciful 
.though the analogy may seem, it is perhaps not extrava- 
gant to assume that racial character manifesting iiself 
m two media so entirely different may still exhibit a 
certain convergence in style so far as conditions allow. 
After a certain stage, however, the standardising, more 
or lesj^y of all modem communities is unlikely to offer 
much play for radal individuality^ ^wever either.; 


Tales from Nature" s WondetUmds, l^y Dr’ William 
T. Homaday. Pp. xii + 235 + 24 plites. (New York 
and London r Charles Scribner’s &ns, 15^1^4.) 125. 
net. * 

Fortunate indeed are the children who can claim the 
author of this book as grandfather and exact from him, 
as a grandchild’s privilege, the charming stories here 
published. The author has covered a wide range of 
subjects, from th^ origins of the American fauna to life 
in the deep sea, from the American mammoths to the 
lung fishes of Australia, from giant monster reptiles of 
Hell Creek to the penguins of the Antarctic Continent, 
from the forests and jungles of India and Borneo to the 
mountain crags of the Canadian Rockies and the ice- 
bound Polar Seas. In all he is equally happy, interest- 
ing and vivid, telling his story in simple compelling 
language well calculated to stir the imagination of 
children. It was a happy thought to publish these 
stories from Nature’s book, so ..imple and so scientific- 
ally accurate, and we would wish, with Dr. Homaday^ 
that all our young people should become acquainted 
with them. The photographic illu-strations are good, 
and materially help towards a proper understanding of 
the text. 

Chambers's Encyclopredia : a Dictionary of Universal 
Knowledge. New edition. Edited by Dr. David 
Patrick and William Geddie. Vol. 6: Hume to 
Manche. Pp. ivf872. (London and Edinburgh: 
W. and R. Chambers, Ltd. ; Philadelphia : J. B. 
Lippincott Co., 1925.) 20s. net. 

The latest volume of this convenient encyclopaedia 
maintains the high standard of the work. The articles 
have been revised or re-written, and many new articles 
have be.en added. References to books published 
within the last few months are not infrequently in- 
cluded. There is a liberal allowance of excellent 
coloured maps, besides a number of smaller black and 
white maps, and many illustrations and diagrams. 
The encyclopaedia is to be completed in ten volumes. 

Outlines of a Philosophy of Art. By R. G. Collingwood. 
(The World’s Manuals.) Pp. 104. (London : Oxford 
University Press, 1925.) 2^. 6d. net. 

If this manual has a fault, it is not that it is ill-done 
but that it is done too well. The author has instilled 
into his account of art a complete philosophy of life. 
Perhaps it was impossible to separate the two, but it 
demands of the reader a more than usual concentration 
of his attention. On the other hand, any one who 
wants a clear and concise account of Croce’s aesthetic^ 
doctrine will find it admirably presented in the first 
chapter. 

Traite de psychologie. Par Prof. Georges Dumas. ' 
Tome 2. Pp. 1173. (Paris : F 61 ix Alcan, 1924.),, 
60 francs. ' ; , 

This b M. Dumas’ second volume of an extensive ^ 
survey of recent work in psychology. Though named 
a treatbe, it is in effect an encyclopaedia. It is a col-;;, 
laboration of the leading French psychologist^^, eadi 
whom has been invited to write a dissertation on t)W: 
spedal subject matter of his own researeh. Jt b it ^ 
rV^uable work of reference with a detailed bibliography 
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L^ters"to the Editor. 

[TAe Editor does not hold himself respomsibU for 
opinions Expressed by his correspondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of^ rejected manuscripts intended for 
t^is or any other pari of Nature. No notice is 
taken of anonymous communications^ 

Preliminary Note on the Transmutation of 
Mercury Into Golfi. 

The experiment on the transmutation of mercury 
was begun in September 1924, with the assistance 
of Messrs. Y. Sugiura, T. Asada and T. Machida. 
The main object was to ascertain if the view which 
we expressed in Nature of March 29, 1924, can be 
realised by applying an intense electric field to 
mercury atoms. Another object was to find if the 
radio-active changes can be accelerated by artificial 
means. From the outset it was clear that a field of 



many million volts/cm is neecssuy for the purpose 
From our obscivation on the Stark cttect in arcs of 
different metals (ya/> Journ vol 3 pp 15-73) 

wo found that with silver globules tlic held in a 
harrow space very near tht metal is nearly 2 v lo*^ 
volts/cm with teiminal voltage ol about 140 Ihe 
presence of such an intense field mdicattd the possi- 
bility of obtaining the desired strength of the field 
for transmutation if sulhuent terminal voltage be 
applied Though the above xatio of magnilication 
'would be diminished with high voltage, the experi- 
ment pwas thought worth trying, even if w e could not 
e^ect the transmutation w ith the apparatus at hand 
Fortunately an induction coil of 120 cm spark 
length, made by Klmgelfuss, was available for the 
purpose npig i). For keeping the terminal voltage 
between fihe electrodes sumciently great with a short 
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Bpeu-k gap, the discharge was conducted in paraffin 
oil, in Which a potential difference of about 15 x lo^ 
volts/cm. can be maintained. With iron and purified 
mercury as electrodes, the discharge appeared at 
first as arcs, and the spectrum was continuous ; it 
gave rise to abundant production of gases and carbon 
particles from the oil ; the mercury gradually turned 
into fine globules, until the oil and mercury were 
mixed into a black jiasty mass. We cannot definitely 
say whether the intense field observed during the 
experiment on the Stark effect w’^as present during 
the discharge or not, but it is probable that mercury 
atoms have been acted upon by strong electric force 
during tlie violent bombardment, as the discharge 
is of an analogous nature. Continuing the discharge 
for about four hours, the product was examined 
chemically for gohl by the test of Cassius'-purple ; 
the result was decidedly positive. This experiment 
was performed on September 15, t<) 24 ; on succeeding 
days experiments were repeated, and two days after, 
Mr. Yasucla, an ex]iert in gold assaying, showed us 
minute gold specks extracted from the black mass 
obtained in the experiment of the previous day. 
Grave doubts were, however, expressed by critics 
as to the purity of the mercury and also as to the 
possible presencii of traces of gold in the chemical 
laboratory, due to frequent treatment of the metal. 

To clear away these doubts, the mercury to be 
used in the experiments was first purified by ordinary 
chemical means, and tJien subjected twnce or thrice 
to vacuum distillation, care being taken not to raise 
the temperature above 200°, I'he mercury, oil and 
chemical reagents usc‘d in the experiments were 
carefully examined by making blank tests. A room 
in the physical laboraiory was allotted to the chemical 
experiments. Succeeding experiments confirmed the 
result, but the glass vessel was too fragile to pa.ss the 
heavy condensed discharge, and it explodecl during 
the process. Bushing insulators were tried, but the 
tube was too narrow, and the discharge passed into 
the walls. A discharge vessel of about 2 litres^ 
capacity with walls of 2 cm. tliickness, provided* 
with a long neck and a short tail for inserting the 
electrodes, was designed and made ready for experi- 
ment in the beginning of May. inuring tneso 
intervals, minor tests were made with the porcelain 
flask on the mode of discharge, the oil to be used for 
the process, the material of one of the electrodes, 
and easy means of detecting the presence of gold. 

As wc found in our investigalion on the Stark 
effect, it is always advisable to insert conclensers in 
the discharge circuit. We used bushing condensers 
of many glass ])la,tcs with thin lead plates between 
them, the total capacity being about 0*002 microfarad. 
As the discharge potential is very high, the condenser 
plates arc apt to break, and must be so large that 
discharge between the end plates does not take place 
in air. 

As iron contains many impurities, we found that 
tungsten wire, free from thorium oxide, which we 
obtained through the courtesy of the Tokyo Electric 
Company, is the best on account of the small corrosion 
during the discharge. 

As to the method of testing, the formation of 
ruby glass is delicate and in most cales accompanied 
by the separation of gold particles at the centre 
or* outside boundary, which can l>e observed with u 
metallographic microscope, by using reflected light. 

A special distilling flask was designed for the pur- 
pose of separating carbon, oil, and mercury from the 
residue in the discharge vessel, after bombarding 
the mercury for 10 to 15 hours. Paraffin, kerosene, and 
transformer can be used, but the last seems to 
be the most Suitable*: 
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The gold obtained from mercury seems to be 
mostly adsorbed tsD carbon. Ruby glass is formed 
by heating small pieces of glass with the carbon ; in 
the process now used it is formed in numerous spots 
on the walls of the distilling flask by repeatedly 
heating it to about 600°. Wc have often separated 
mercury by washing the oil with benzene anri ether, 
nnd after separating it from carbon by centrifugal 
separator, distilled it in vacuum and examined the 
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residue, which generally contained no gold, but a 
minute quantity of wlnle metal, which may probably 
be anotfxer product of heavy discharge ; it was, 
however, too small to be tested chemically. i 
The accompanying illustration (Fig, 2) shows a 
spot of ruby glass photographed with transmitted 
light and magnified 150 times. The central dark 
portion contains gold particles distributed as shown 
m Fig. 3 taken with reflected light and magnified 



Fic. 3* "••'•Ruby glass by reflected light. X 9500. 


2500 times. It represents only a small part near 
the boundary of the central spot. The white ring 
ip greenish blue, and the lightly shaded one is rosy ; 
these colours are characteristic of gold colloids. 
Numerous spots of this kind are obtained in the 
bottom of the distilling flask during tlie after- 
treatment of a mixed mass of carbon and mercury 
after heavy condensed discharges. Sometimes ruby^ 
. glass Js apparently covered with a thin film of gold ; 

. on mii^oscopic examination it . iS found to consist*) 
of particles of. gold;^yery I 
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The primary current in the induction coil ^iil‘ such 
experiments ranges h:om 25 to 30 amp., and the 
spark length in air is more than i m. 

Probably we could produce the same effect by 
using lower voltage, if sufficient capacity were 
inserted, but the resistance of the vessel is not great 
enough to withstand the heavy discharge, especially 
when carbon and mercury are intimately mixed 
together. The construction of a proper discharge 
vessel seems at present to be a dilliculty in getting 
an amount of gold sufficient to determine its atomic 
weiglit. Which of the isotopes of mercury is changed 
into gold can perhaps* be inferred from the atomic 
weight. Spectroscopic examination will be started 
so soon as we can obtain sufficient material for the 
purpose. 

'J'hc process taking place may be looked upon as 
due to commotion in the nucleus by intense electric 
force. If we assume that (oulomb's law ceases to 
hold within the nuclear boundary, the positively 
charged protons form a compact core, and the 
electrons witliin the boundary .surround it. On 
applying an external electric field the motion of the 
core is opposite to that of the electrons, so that if 
the lield be sufficiently strong, it is possible that some 
of the electrons may pass out of the nuclear boundary, 
and if the core bo not v(^ry stable, some of the protons 
constituting it may got out. 'flie commotion thus 
introduced by the external force will have some 
resemblance to radio-active disintegration, which 
must be attributed to the internal commotion of the 
nucleus. An experiment was made with ferro- 
uranium, to see if the radio-active j)roccss cannot be 
accelerated by applying a strong field, but owing to 
the ionisation it was difficult to maintain the field 
for a sufficient length of iime. An investigation of 
the process of accelerating the di.sintegration must, 
therefore, be reserved for future experiments. 

The experimental procedure here sketched cannot 
be looked upon as the onlv one for effecting the 
tran.STn Illation ; probably different processes will be 
developed and finally lead to industrial enterprises. 
At present, there is no prospect of producing gold 
economically from mercury. Expeiriments with 
various elements may lead to different transmuta- 
tions, which will be of signilicance to science and 
industry. Meagre as is tlie result, I wish to invite 
the attention of those interested in the subject so 
that they may repeat tlie experiment with more 
powerful means than are available in the Far East. 

II. N.\gaoka. 

The Institute of Physical and Chemical Research, 
Komagomc, Tokyo, May 26. 


The Quantum Explanation of the Zeeman Triplet. 

In his letter published 111 Nature of June 27, 
p 078 Prof W M } licks raises some interesting 
points in connexion with the quantum theory of the 
simple Zeeman effect As Prof Hicks points out, 
the theorem of Larmor's usually taken as the basis 
of the theory does not define m any manner the 
relation between the orbits on which the rotation 
IS superposed in the presence of the held on one 
hand, and the corresponding orbits before the imposi- 
tion of the field on the other. The supposition that 
these two sets of orbits are identical is, liicrefore, 
in no way justified on the basis of Larmor’s theorem 
alone It can, however, be shown from purely 
classical considerations (see G A Schott, ** Electro- 
magnetic Radiation,*' Cambridge University Press, 
1912, §302, p 317) that, to the first order in terms 
^ involving the held, fhe two seta of orpits are identioai. 
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‘ forces whiph act on the moving charges during the 
P period of establishment of the hdd, whereas Larmor’s 
^ theorem confines itself to the so-called Coriolis 
forces which, as Prof. Hicks points out, act trans- 
versally on the moving charges, and hence cannot 
alter their energies. 

Prof. Hicks proves in a simple case that the applica- 
Jtion of the Wilson-Sommerfeld quantum conditions 
I to the Bohr hydrogen atom with reference to fixed 
paxes (instead of the special rotating axes employed 
pn the usually accepted theory) leads to no Zeeman 
|5effect at all as a first approximation. A more general 
roof of this was given in a paper of mine about 
o and a half years ago (Roy. Soc. Proc., A, vol. 102, 
923, p. 329) in which I also put forward an alternative 
jheory of the simple Zeeman etiect which seems to 
^ne to answer Prof. Hicks’s purpose. The theory is 
/‘based on a slightly extended form of the quantum 
‘^bonditions which was first suggested by Prof. Williair 
^T^oy. Soc. l^roc.. A, TOO 3 n namelv 

§ iiere a A,, 

and q being the usual Hamiltonian co-ordinates 
the charge on the particle in (lucistion, and A thi 
i^neraliscd magnetic vector potential. These con 
®itions are applied both in the absence and in th< 
Wesence of the field, thus delining the orbits anc 
/fheir energies in both cases, and the frequencies art 
>then obtfiined from the energy relation = T 
,is also shown that the relation between corresponding 
;.orbits defined by the extended condition.s {i.e. orbits 
for which the quantum numbers are the same) is it 
complete accord with Schott’s theorem ; in fact th( 
latter is derived as a necessary consequence of tht 
quantum conditions themselves. 

A. M. Moshakrafa. 

The Manor House, 
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Thk objection of Prof. Hicks to the use of Larmor’ 
principle (Naturic, June 27, p. 97^) is well foundei 
but the Zeeman triplet effect can be made to fit mt 
the quantum theory by keeping strictly to dynamicf 
principles. The ])hase-integra] \pdq, for a variety c 
reasons, is, for the case of a magnetic field, to be re 
placed by \{ 5 Lm)dq, where L is the Lagrangia 
function. For the hydrogen atom 

L ~ 4w(f* + y^w®) - Ulcr'^wjc -f c^jr. 

Hence, on quantising, 

- IHer^ ^^nhjZT, 

From this, for radial (juantisatioii. 

■ zc^nijr - zmC' , 

where C'^C 1 nhc^irwc, - C being the energy an- 
being neglected. Hence the “ permitted ” valu 
af the energy is 

- ( 2 irhHe*lh^)l(n 4 n')^ -i- nhej^irmc, 
where n, n' are the azimuthal and radial cjuantur 
numbers. Arthur W. Conway. 

Abbey view, Dalkey, Co. Dublin, 


The Oogenesis of Lumbricus. 

In a letter to Nature (June 27, p. 979) Prof, 
r, B. Gatenby objects to certain comments upon his 
York made recently by Mr. L. A. Harvey in a paper 
m yolk-formation in the earthworm (QJ.M.S. 69, 
291). Mr Harvey is a student working in this 
lepari^ent and it is on his behalf that I wish to 
protest against the tenor of Prof. Gatenby *s letter, 
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It is quite evident that Prof. Gatenby has not com- 
prehended clearly the contents of Mr. Harvey's 
paper ; for his letter contains misstatements, and 
these may do a considerable amount of harm unless 
speedily contradicted. 

Prof. Gatenby accuses Mr. Harvey of having been 
discourteous in saying that a glance at a paper of 
his (Prof. Gatenby's) summarising what is known 
about the formation of yolk shows that " really very 
little is known ” on the subject. Mr. Harvey was 
perfectly justified in making this statement — it is 
simply a statement of his opinion — and on this point 
I am in complete agreement with him. The fact that 
Prof. Gatenby disagree.s with the statement does not 
make it discourteous. The paper referred to, Prof, 
Gatenby complains, is an " old one.” Its actual date 
is 1920, and if the advance since then is repre.sented 
in Dr. Brambeirs paper (1924) on “ Yolk,” to which 
Prof. Gatenby refers, it can safely be said that any 
advance made has been extremely small. 

The remarkable objection is then made that Mr, 
Harvey, in studying yolk-formation in Lumbricus, is 
not justified in inferring any conclusions as to the 
similar process in Linin.ea — a form studied by Prof. 
Gatenby. He gives no reason in making this state- 
ment. However, he previously refers to a paper by 
a student of his as containing an account of Molluscan 
oogenesis. Actually it deals with two forms and those 
both gastropods, and hence any general conclusions 
drawn must have been inferred from the study of 
those two forms. 

Prof. Gatenby suggests that before criticising his 
work Mr. Harvey should have repeated it. While I 
admit that repetition might be desirable, it is obvious 
that Prof. Gatenby has failed to grasp Mr. Harvey's 
criticism, which is, not that his observations are at 
fault, but that his deductions are. This is made 
perfectly clear on p. 292. 

Prof. Gatenby's next point is that it was unfortunate 
that the egg of Lumbricus was chosen for the study 
of yolk-formation, as it contains no ” real yolk.*' 
This is incorrect. Yolk ts present in the egg, and the 
criteria used for the recognition of that yolk were 
those advocated by Prof. Ciatenby himself. This is 
fully explained on p. 299. Further, Prof. Qatenby 
objects that Lumbricus is a ” special atypic annelid 
and yet refers to Saccocirrus (apparently) as a typical 
annelid. 

It is the static conception of the cell to which 
Mr. Harvey objects. He regards it essentially as a 
dynamic concern - an ecjuilibrium system in which 
the constitution of each constituent is a function of 
its surroundings — and because of this he considers that 
the technical methods and the reasoning adopted in 
modern cytological investigations into the question 
of yolk-formation arc wrong. If Prof. Gatenby had 
read more carefully the introduction to Mr. Harvey's 
paper he would have grasped this, and, in that event, 
it IS to be hoped, would not have written his letter. 

H. Graham Cannon. 

Zoology Department, 

Imperial College of Science, 

South Kensington, July 2. 


Transmission of a Rosette Disease 
of the Ground Nut. 

'The important part played by insects in the dis- 
semination of the virus diseases of plants is now 
recognised, and experimental proof of transmission by 
particular insects exists in a number of cases. As a 
result of investigations during the past season, we are 
able to add one more to the list of those diseases of 
which the insect vectors are known. 


C 2 



98 


NATURE 


[July i8, 1925 


During recent years the cultivation of the ground 
nut or peanut {A rachis hypogea, L.) in parts of South 
Africa has been seriously handicapped by outbreaks 
of a disease locally known as " rosette/' The leaves 
of an affected plant are small, twisted and closely 
crowded, owdng to the non-elongation of the internodes 
of the stem, giving the plant a bunched or rosetted 
appearance. These leaves arc generally yellow, but 
in many cases show definite mottling. No seed is set 
by a plant diseased at an early stage of growth ; and 
the yield is material!}' reducecl by late infection. 

We believe this rosette disease t(^ be identical with 
the East African " krauselkrankheit " of Zimmermann 
(“ Der Manzer," 1907 and 1913), with the Javan 
" krulriekte " of Rutgers (Dept. Landbouw', Nijv. en 
Handel in Nederl. Indie, .Meded. v/h Instituut voor 
Plan ten ziekten, 1913), and with the; " bunching " or 
*' clumping " recorded from West Africa and India. 

All investigators of this di.sease failed to attribute it 
to any parasitic organism or in fact to any definite 
cause, and its nature Tcmained little understood. 
Zimmermann (1007) directed attention to a similarity 
between this disease and tobacco mosaic ; more 
recently, the comparison was rendered the more 
obvious by extensions in our knowledge of the plant 
virus diseases, so that pathologists generally assumed 
that the peanut rosette disease belonged to the virus 
group. Support to this view is now afforded by 
experimental transfer of the disease. Work carried 
out under our direction at Pretoria and independently 
at Durban has demonstrated the ability of Aphis 
leguminos<r, Theo., to transmit the disease. In these 
experiments aphids, removed from rosetted peanut 
plants, were allowed to feed upon a single mature 
leaf of a healthy plant, suitably protected from the 
feeding of any other insects. Hie characteristic 
rosette symptoms appeared afterwards in the young 
leaves of a large proportion of these plants. Control 

E lants, receiving identical treatment but protected 
•om the feeding of any insects, remained lu^althy. 
During the cours<j of this w'ork, collections were 
made of all the suctorial insects occurring upon 
diseased peanuts in the field. Tests of more than 
two hundred individual jassids and fulgorids belonging 
to at least eight species allorded no single infection 
of the experimental plants. 

If. H. Stokky. 

Natal Herbarium, Durban. 

A. M. Bottomlky. 

Division of Botany, Pretoria. 

X-ray Stimulation of Phosphorescence 
of Fused Silica. 

With reference to the recent correspondence in 
Nature on the properties of silica, the following 
experiments on its phosphorescence after exposure 
to ultra-violet and X-rays may be of interest. In 
the course of experiments to test the supposed 
fluorescence or phosphorescence of castor oil after 
exposure to ultra-violet light, it was found, working 
independently, that a pliotographic plate was 
blackened when exposed to the oil it the vapour were 
allowed to come in contact with it. If, however, the 
vessels containmg the oil were carefully sealed no 
blackening was obtained, even when the oil had been 
J>reviously exposed to ultra-violet light. The vessels 
containing the oil were sealed glass jars having 
polished natural quartz lenses as windows, the ex- 
posure to ultra-violet radiation being carrictl out in 
these vessels. 

A fused silica weight thermometer exposed to the 
X-rays from a '' Shearer " tube for periods varying 
from half an hour to several hours, ana then placed 
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in contact with a photographic plate, produced con- 
siderable blackening whether containing oil or not, 
the fused silica being responsible for the whole of the 
effect, since oil exposed to X-rays, and then trans- 
ferred to a quartz vessel after treatment, would not 
produce blackening. 

The polished lenses of natural quartz previously 
employed could not be stimulated with X-rays or 
ultra-violet light to actinic phosphorescence, but 
experiments have shown that various specimens of 
fused silica can be tnade to phosphoresce, and, more- 
over, may be seen in a dark room to fluoresce a faint 
green under the direct action of the X-rays, the 
luminosity apparently ceasing with the cutting off of 
the radiation. 

The silica continues, at room temperature, to give 
off radiations for periods up to three weeks or a month 
after the original exposure to X-rays, but the phos- 
phorescence is removed by heating to redness for 
two minutes. F. T.. Hopwoot). 

W. V. Mayneord. 

Physics Dept., 

Harvey Laboratories, 

St. Bartholomew's Hospital, E.C.r. 

The Sound of Lightning. 

Since rny letter on the above subject in Najure 
of May 23, several other instances have been brought 
to my notice. Mr. W. 11. Dines has heard the sound 
six times certainly, and probably more ; Mr. J. S. 
Dines has heard it once, as has also my brother, 
Capt, A. L. Cave, in T.ondon, when he was indoors ; 
two other correspondents also write to say that they 
have heard the sound, one of them tliree times. But 
perhaps the most remarkable case is that given in the 
Marine Observer for July (page 112) ; Capt. J. Burton 
Davies of s.s. Hurunia reports that from 10 p.m. on 
July 30, 1921, to 3.43 A.M. on July 31, when in about 
iat. 38 N. and long. 71 W., “ a terrific electric storm 
was playing about the ship. ... On three occasions 
the officer of the watch and iny.self were momentarily 
completely dazzled by flashes, and it appeared that 
immediately before the flash we heard a tearing noise 
as of canvas being rippcul violently ; in fact, after the 
first of these flashes J caused the quart(irmaster to 
inspect the boat covers on boat deck to sec if any 
were torn. This noise interested me very much." 
The fact that the noise was heard before tlie flash 
seems to indicate that it may liave been caused by a 
brush discharge. Jn any event, it proves that the 
noise must be real, and not an illusion like the rushing 
noise that some have imagined they have heard when 
watching a bright meteor, or the rustling sometimes 
attributed to the aurora. 

C. J, P. Cave. 

Stoner Hill, Petersfield, 

July 2. 

Ether Drift and the Relativity Theory. 

In reply to Prof. Eddington's letter in Nature for 
June 6 (vol. 115, p. 870), it will be enough to state that 
the type of ether motion alluded to in my first letter 
on this subject is, in spite of appearances, strictly 
irrotational. For all details and the literature of the 
subject the reader may be referred to my paper on 
“ Stokcs-Planck's Aether " in the Phil. Mag. for 
February 1920, p. 161. The irrotationality of 
Lorentz’s solution to which the said motion corre- 
sponds is there sufficiently emphasised. 

Ludwik Silberstein. 

Rochester, N.Y., 

June 29. 
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The Royal Observatory, Greenwich. 


r ITE Royal Observ^atory was founded in the reign 
of King Charles IT. to assist in the solution of 
the important and difiTn'iilt question of determining 
longitude at sea. The use of the method afterwards 
known as “ lunars " had been sugg(;sted. As the moon 
moves round the sky in a month, its position among 
:the stars changes rapidly: if, then, an almanac can be 
prepared giving the ])osition of the moon among the 
iJtars according to the time (^f some fixed ])lacc, say 
,Greenwi('h, the navigator can by observation of the 
moon determine tlie (ireenwich time. Jt is an easy 
matter to determine liis local or ship time, and the 
difference gives the longitude. In the seventeenth 
century the movement of the moon was not known 
with nearly sufl'K-ient acdiracy for this method to be 
available, and even the p)ositions of the fixed stars 
were very imperfei'tly charted. The Royal Ob.servatory 
was founded to remexly these defects, and Flamsteed, 
the first Astronomer Royal, was charged to make 
observations for “ rectifying the tables of the motions 
of the heavens and the places of the fixed stars so as to 
find out the so much desired longitude at sea, for 
perleeting the art of navigation.” 

At the suggestion of vSir (diristopher Wren the site 
for the ()bser\atory was ehosen on a hill in (ireenwieh 
Park. .\ grant of 500/. was made by the King, bricks 
were obtained from a disused fort at Tilbury, and the 
Observatory was built aeeovditig to tlie design of Wren 
by Sir Jonas Moore, Master-Oeneral of the Ordnance. 
The foundation was laid on August 10, 1675, and the 
building com])lete(l in tlie following year. 

The Rev. John Flamsteed was ap})ointed Astronomer 
Royal at a salary of lool a year, but he was not 
provided with any instruments, lie brought with 
him an iron sextant of 6 ft. radius, and Jonas Moore 
lent liim a smaller one and two clocks. I’lie use of 
clocks as part of an observatory e([uip)mcnt dates from 
about this time. Flamsteed made repeated appeals, 
but in vain, for money to erect an instrument in the 
meridian, which, lie w^as convinced, would give greater 
accuracy and was essential for relerring the position of 
the stars to the equinox. In 1683 he erected a mural 
circle at his personal expense, dividing it with his 
own hands. This instrument was not very satisfactory, 
but in 1688, as he was in better ('ireumstances, he had 
a larger one c'onstrueted for him by Abraham Sharp, 
at a cost of 120/. Sharp) was his friend and assistant, 
and the two worked together for several years, deter- 
mining the p)osition of the equinox, the obliquity of 
the ecliptic, and the positions of sun, moon and stars. 
The ” Historia Coelestis,” which contains an account 
of his methods and results, was p)ul)lished partly by 
himself and completed after his death by Abraham 
Sharp in 1725. It may be noted that Flamsteed was 
one of the first astronomers to use telesi'opie sights 
in his observations, as he was one of the first to make 
use of clocks. His observations were a great advance 
on those of earlier astronomers, though they are now 
only of historical interest. His (atalogue of the 
positions of more than 3000 stars was corrected early 
in the nineteenth century by Francis Baily, who 
remarks that Flamsteed’s British Catalogue is one of 
the proudest productions of the Royal Observatory. 
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On the death of Flamsteed in 1719, he w’as succeeded 
by Halley, the friend of Newton, w^ho secured the 
publii ation of the ‘‘ Prineij)ia.” He rendered many 
services to science, but is best known for his pre.diction 
of the return of the comet to wliii h his name was 
afterwards given. When Halley came U) the Ob 
servatory, it was without instruments, as Flamsteed’s 
executors had claimed those whii h he had used. In 
1721, Halley installed a snuill transit instrument. 
Although the design is open to criticism, the instrument 
is of interest as the earliest sptx-imcn of a very important 
type. In 1725 he had a large iron mural quadrant 
constructed by Orahani. With liis instrument he 
made many obscrv'ations, particularly of the moon. 

Bradley succeeded Halley in 1742. From his 
observations at Wanstead he had cli.scovered the 
aberration of light in i72(g Tie continued his observa* 
tions for many years and announced the disrov'ery of 
nutation of the earth’s axis in 1748. With the help 
of his nephew, who was appointed his assistant, he 
commenced observations with Halley’s instruments. 
He app)lied for lunds for new instruments, and on the 
recommendation of the Board of Visitors, seconded 
by the ('ouneil of the Royal Society, was granted 1000/. 
by King George II. With this money he^ obtained an 
8 ft. brass (juarlrant, and a transit instrument of 
4I ft. focal length and an object glass of 2*7 inches, 
d'hese were both made by Bird, lie also obtained a 
clock by Shelton, which is still in use at the new 
magnetic station at Abinger. 

With these instruments, Bradley laid the foundations 
of modern astronomy of position. His skill in tlie 
design and use of his instruments render(‘d his observa- 
tions far more precise than those of any of his pre- 
decessors. The observations wx*re collected and reduced 
after his death by bis friend Hornsby. They were 
later re-redm ed by Bessel in his “ Fundamenta Astro- 
nomiae,” and again late in the nineteenth century by 
.\uwers. Our present knowledge of the direction of 
the sun’s motion in space, and the existence of two 
star streams, is largely dependent on proper motions 
derived by e()m})aring later o[)served positions of stars 
w'ith those found by Bradley. 

Bradley’s successor, Bliss, lived only two years after 
his appointment and was siu'ceeded by Maskelyne in 
1764. Maskelyne had been sent at Bradley’s suggestion 
to ob.serve the transit of Venus at St. Helena in 1761. 
He made practical application during his voyage of 
methods of determining longitude at sea by lunar 
observations, and soon after his return published the 
“ British Mariner’s Guide,” the forerunner of the 

Nautical .Almanac,” vvhi('h commenceid in 1767. 
These works gave precise directions and presented 
astronomical data in the simplest and most suitable 
forms for their application to navigation. During the 
forty-four years of his tenure of office, he w'as very 
assiduous !n the observation of sun, moon, planets 
and a small number of the brighter stars, being specially 
attracted by the problem of determining the position 
at sea, to which the Observatory owed its origin. His 
famous expedition to Scbiehallion to determine the mean 
density of the earth was made in 1774. Towards the 
end of his fife he found that the quadrants of Graham 
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and Bird needed to be replaced. Pond, from observa- 
tions made at Westbury in 1801-1806, had shown the 
advantage of using a complete circle instead of a 
quadrant. Maskelyne gave instructions to Troughton 
for the construction of an instrument of this form, but 
did not live to see the completion of this beautifully 
designed and excellently divided circle. 

On the death of Maskelyne in i8it, Pond was 
appointed Astronomer Royal. The mural circle made 
by Troughton, and the transit instrument made by 
the same great artist in the year 1816, were the greatest 
improvements in astronomical instruments since the 
time of Bradley. A second circle by Jones was added 
in 1825. Pond introduced the method of observing 
stars by reflection in mercury with one instrument 
while they were being ohser^'ed directly with the other. 
On the following night the role of tlie tw'o instruments 
was changed. Pond’s observations w'ere of a very 
high order of accuracy, so much so that Chandler traced 
in them the small changes caused by variation of 
latitude, ilis ('atalogue of 1112 stars was a most 
valuable contribution to the accurate determination 
of stellar positions. Pond was also able with these 
instruments to show that several alleged discoveries 
of parallax of stars of the order of about were 
incorrect. Another 1 benefit which the Observatory 
derived from Pond was an increase in the number of 
assistants from one to six, resulting in a considerably 
increased output of observations. 

Airy succeeded J’ond in 1835 and retired from his 
post in t88i at the age of eighty. His (ontributions 
to optics, tides, metrology and many practical questions 
are outside the scope of this article, lie introduced 
into the Observatory very orderly and ImsinessTike 
methods of reduction of observations and their regular 
and prompt publication. Of the new instruments 
which he installed, the transit circle erected in 1851 
has been the most valuable. Its use led to a great 
increase in the number of observations. 1 le introduced 
the use of registration on the chronograph, a method 
invented in the United States. lie also introduced the 
system of telegraphic transmission of time daily from 
the Observatory to the General Post Office for distribu- 
tion over Great Britain. The great equatorial, erected 
in i860, with a 12 5-inch object glass by Merz, was 
for a time the largest refractor in Pmgland. Airy’s 
reduction on a uniform system of tlie lunar and 
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planetary observations made by his predecessors since 
the time of Bradley was a great contribution towards 
the formation of accurate tables of the movements of 
sun, moon and planets. He extended the scope of 
the Observatory by the introduction of magnetic and 
meteorological observations. 

Christie .succeeded Airy in i88i and retired in 1910* 
During his tenure of office, photographic observations 
became a part of the regular work of the Observatory. 
The daily photography of the sun, and measurement 
of the position and size of the spots, was actually 
begun in Airy’s time but was developed considerably 
by Christie. A share was taken by Greenwich in the 
photographic chart and catalogue of the heavens, and 
for this purpose the astrographic telescope was obtained. 
Additions to the equipment were made in the 28-inch 
visual ecjuatorial, used mainly for observations of 
double stars ; in the altazimuth, essentially a transit 
instrument which can be placed in any azimuth ; and 
in the Thompson equatorial, consisting of a 26-inch 
photographic refractor and a 30-inch reflector, the 
gift of the eminent surgeon Sir Henry Thompson, 
The large increase in the buildings and instruments 
made in Christie’s time were very necessary for the 
Observatory to maintain its high position. A great 
extension took place in the output of the Observatory 
in meridian astronomy. I'he part assigned to Green- 
wich in the astrographic chart and catalogue was 
carefully carried out. A thorough determination was 
made of the solar parallax by observations of Eros. 
Valuable series of double star observations were made 
with the 28-inch telescope, and the two telescopes of 
the Thompson equatorial were employed on a variety 
of problems. 

In conclusion, it may be truly said that the original 
intention of the founders of the Observatory has been 
carried out consistently for 250 years. The pursuit 
of the practical problem of the determination of 
longitude has involved long series of observations which 
have contributed very largely to our knowledge of 
the movements of sun, moon and planets. At the 
present time a larger share is given to questions of 
purely astronomical interest, but the practical applica- 
tions of science are still interwoven with them in 
observations of position of sun and stars, the distribu- 
tion of time, the care of the Navy chronometers and 
the compilation of magnetic charts. F. W. D. 


Problems of the Rhone Delta.^ 

By R. D. Oldham, F.R.S. 


JV. 

TX 7 HEN, in 1711, the Rhone broke away from its 
W former course to the sea, it more and more 
adopted tlie new cfamnel until, in 1724, the older one 
was definitely clo^d to navigation ; the river, following 
the course it still maintains, had established its channel 
to the sea-face, and in 1725 the town of Arles complained 
of the difficulties of the new mouth, where extensive 
sand-banks had formed. The river, in fact, having 
reached the open sea, was subject to conditions which 
are described in reports of the nineteenth century; 
the deposit of silt, where the current is checked on 

'*• Cofittnu«d from p. 54. 
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reaching the sea, combined with the effect of the waves 
in sorting and casting back the coarser grained material, 
together with the absence of any tidal scour, led to the 
formation of low sand -banks, known as they, barely 
emerging from the water when the sea-level was low, and 
submerged when it was raised by a river flood or an 
onshore wind. The main channel of the river was 
blocked by a well-defined bar, on which the water 
might reach a depth of a couple of feet, but was mostly 
under a foot, and through this bar a narrow and con- 
stantly changing pass admitted, in favourable circum- 
stances, vessels of up to 6 feet, but usually not more 
than to 5 feet, in draft. Only in fine weather was this 
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narrow channel practicable, and for 120 days in the 
.year the passage was too dangerous to allow of any 
1 vessel entering or leaving the river ; even when the 
I channel was otherwise clear, vessels might find that it 
I had shoaled too much to admit them, and have to 
I tranship their cargo into lighters of shallow draft. 

Various attempts were made to overcome these 
I difficulties. The first was the construction of a canal 
Ifrom Arles to Port de llouc, but the dimensions of the 
I canal were too small to render it serviceable. The 
: next scheme was to restrict the river to a single narrow 
} outlet, in the hope that the scour of the current would 



maintain a deep cliannel, and in 1852-55 embankments 
were carried along lioth banks to the mouth, the last 
of the lateral outlets being closed in 1856. At first, 
success seemed to have been attained, the channel 
deepened to 12 feet, but in a couple of years a new bar 
had formed, further out, and the channel shallowed to 
its old depth of 4 to 6 feet. This plan having proved a 
failure, it was decided to cut a ship canal from the Gulf 
of Fos and form a port on the river near the Tour St. 
Louis, and by 1871 the port and canal, with its locks, 
were completed. This proved a modified success, the 
Port of St. Louis established itself as one of the principal 
of the minor ports on the Mediterranean coast of France, 
and would doubtless have attained greater prosperity 
but for malaria, with which this part of the delta is 
infested. 

Meanwhile the mouth of the Rhone had been advan- 
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cing south-eastwards at a rate of about 60 metres a year, 
and threatened to block the fairway to the Port of 
St. Louis, so it was decided to reopen the Grau de 
Roustan, which had been the principal lateral outlet 
of the river on the western side. In 1893 embank- 
ment with its stone revetment was removed, and a 
narrow^ cut opened to the river through the land which 
had been formed since the embankment was made. 
Tins cut, as was expec ted, was widened by the river, 
which rapidly adopted this channel as its main outlet 
to the sea, the previous main channel becoming more 
and more blocked witii sand-banks. At the end of 
twenty years a comphite c.liangc had come over the 
mouth of the Rhone. 'I’he channel of 1893 had been 
almost completely filled u[>, only a narrow and shallow 
channel remaining ; tlie low theys, the bar at the mouth, 
had been washed away by the .sea, and a continu- 
ous barrier of diy^ .sand, crowned with sand dunes, 
formed at about 700 metres behind the previous 
position of the mouth. The old Grau de Roustan had 
become the sole outlet of the river, which had built up 
new land to 1200 m. in advance of the old shore-line, and 
the mouth was l^locked by a row of theys and a Ixir, 
like that which had formerly blocked the mouth of the 
river, and such as will always he formed where a silt- 
hearing river enters an almost tideless sea. 

Tt is of some interest to compare this description of 
the conditions at the mouth of the Rhone, in the nine- 
teenth century, and the measures undertaken to over- 
come the difficulties, with the accounts which we have 
of the campaigns of ( aius Marius in 103-102 b.c., in 
the course of wliich he encountered the same difficulties 
and adopted similar measures to overcome them. 
Plutarch, in his life of Marius, says that the mouth of 
the Rhone being barred and almost filled up with .sand 
and mud, the passage became narrow, difficult, and 
dangerous for the .ships which brought provisions; so 
Marius, bringing his army, drew a great trench and, by 
turning a great part of the river, brought it to a con- 
venient point on the shore where the water was deep, 
and tliis still retains the name it took from him. To 
this account Strabo adds that, alter the defeat of the 
barbarians, Marius gave the canal to the people of 
Marseilles, who derived great revenue from tolls on 
ships passing along it, notwithstanding the entrance 
continued difficult to navigate, on account of the 
deposits and the flatness of the country, so that in foul 
weather the land could not be discerned, even when 
one was quite close. 

The account which these writers give of the entrance 
to the Rhone shows that conditions were the same as 
in the nineteenth century, and suggests that what Marius 
did was analogous to the solution arrived at some 2000 
years later, when the St. Louis canal was dug ; and 
Strabo’s account of the difficulties which arose, in later 
times, is matched by the formation ol sand-banks, and 
a bar, across the Grau de Roustan, when that became 
tlic main channel of the Rhone. The digging of a car^l 
a mile and a half long, or very likely less, would not 
have been too great a work for an army to undertake 
in the time at his disposal ; once dug, acces.s would be 
made easier for a while, but in course of time, as the 
river abandoned its old course and adopted the new 
one, all the "difficulties and dangers of the entrance to 
the river would reappear. That no trace of this c^nal 
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remains is not to be wondered at ; the river continued to 
bring down silt and extend the delta for eight centuries 
after it had been dug, and then came the subsidence 
which caused any trace of the work of Marius, necessarily 
lying near sca-lcvel, to be buried under twelve to fifteen 
feet of silt or water. 

During the last two centuries, in whic h the river has 
been building up the projection from the old sea-front 
of the delta, which lias reached a length of about 9 
kilometres, and has added nearly 40 sejuare kilometres 
to the area of the delta, (‘hange.s of a different character 
had been taking place farther west. The river, during 
the period in whic'h it had flowed in the ('hanncl of the 
Vieux Rhone, had built up a prominence of some four 
or five kilometres, but as soon as the c ourse of the 
fiver had changed, and the transport of fresh material 
had ceased, tiiis prominence was attac ked by the waves 
of the sea, and rapidly removed. ()p]K).site the Kara- 
man lighthouse, tlie recession of the sea-front amounted 
to about 4*5 kilomt‘trcs between 1710 and 1870, after 
which eejuilibrium seems to have l)een nearly established 
and recession became slow. I'hc material removed 
from this part of the c'oast was mainly swept to the 
w^cstwards, where part of it went to form the projection 
of the Pointe de Peaudiic , hut part was drifted round 
the })oint, to form the continuous barrier and sandy 
beach which borders the (iolfc dc Heauduc'. Maps of 
the seventeenth and early eighteenth centuries show no 
trace of this, the Pointe de Peauduc is not indicalc^.d, and 
the Golfe is bordered by an archipelago of islands, 
separated by channels, open to the sea and penetrating 
inland to the Ktang de \'accarcs. The date at which 
these condition.s were altered, by the formation of a 
continuous beach and barrier along the c'oast, cannot be 
determined with precision, but in the ('assini map, 
constructed in the ’seventies of last century, the harrier 
is shown, and the sea-face is almost as mature in form 
and outline as on the most recent maps, so we may put 
the tran.sition, from the immature to the mature form 
of the existing sea-coast, as having taken place round 
about the close of the eighteenth and the commence- 
ment of the nineteenth centuries. 
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This completes the cycle of changes which this region 
of the Rhone delta has undergone, since definite informa- 
tion commenced with the advent of the Romans. At 
the outset, the extent and outline was not materially 
different from that of the present time, hut the land 
stood about fifteen feet higher above sea-level than 
nowadays, the extensive salt lakes and marshes were all 
dry land, and the Camargue w\as a fertile, populous, and 
prosperous region.*- Along the sea -coast there were 
probably lagoons, separated from the sea by a continu- 
ous harrier, sand dunes 'and sandy beach, whicdi swept 
round the coast in smooth and even curves, character- 
istic of a mature coast-line. At the mouth of the river, 
which lay farther west than the present mouth, a pro- 
jection had been formed by the alluvium brought down 
by the river, exadly analogous to that which has been 
built up along the present channel. Thtise conditions 
continued during the rise and fall of the Roman 
dominion in Gaul until, in the eiglRh and nintli centuries, 
a subsidence of tlie land took plac'c, by wdiich not only 
were the low level deposits along the coast and at the 
mouth of the river plunged beneath the sea, but a 
larger part of the higher ground behind them was also 
brought below' sea-level. The matured coast-line dis- 
appeared and w\as re[)la('ed by the immature condi- 
tion of an an hipclago of islands, and tlic ri\er, instead 
of debouching in the open sea, ended far inland 
in a larHl-lo('ked inlet of shallow water, 'fhen, for some 
eight centuries or so, the river was occupied in filling 
up the submerged areas of the (.1(^1 ta, and in jnishing 
forward its mouth until, about the middle of the seven- 
teenth century, it again reached the sea-front, and about 
a century and a lialf later the continuous barrier and 
beach, with the <'urved outline of maturity, was again 
e.stablished . Along the sea-coast the delta had resumed 
the general type, and approximately the outline, of 
earlier times, but, in the interior, large areas of what w'as 
then dry land are still occupied by .salt water lakes and 
marshes, whicli have been protei'ted, by acridents of 
surface configuration, from the deposits of the river, and 
still remain much as they were left at the close of the 
period of subsidence. 


Evolution and Intellectual Freedom. 


S INCE going to press last week, w e liave been favoured 
with several further messages on the subject of the 
campaign in the United States against the teacliing of 
the principle of biological evolution. We are glad to 
be able to publish these expressions of opinion upon 
the attempt thus being made to restrain intellectual 
freedom and progressive thought. As to the trial now 
being held at Dayton to test the validity of the anti- 
evolution law of the State of Tennessee, there can he 
no question that leaders in all departments of intel- 
lectual activity in Great Britain regard it with amaze- 
ment, It is not for us to suggest that a teacher was 
justified in breaking the law of a State of which he was 
the paid servant, but what does astonish us is that the 
citizens of the State should tolerate a law which makes 
references to evolution and the descent of man illegal. 
So far as actual teaching of these subjects in schools 
is concerned, most men of science would not insist 
upon attention being devoted to them ; hut when the 
ban extends to colleges and universities, the matter 
becomes of prime importance. 
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There ('an be no research for truth in Nature if 
natural truth, including that of the creation of the 
universe, the earth, and man, has to be regarded as 
revealed, once for all, in the Biblic al record- It would 
he impossible for any teacher of scienc'c to he true to 
his intelligence and yet give instruction under such 
conditions. There is, fortunately, no probability of 
limitations of the kind advoc'ated by Mr. W. J. Bryan 
and the Fundamentalists being plac ed upon biological 
teaching in Great Britain ; and for the sake of human 
progress, we trust that the reactionary movement 
which they represent will fail of its object. 'Ilie attack 
has come from the advocates of traditional doctrine 
and not from workers in scientific fields, who ask only 
to be free to extend natural knowledge! by research and 
instruction, without being bound by the words of any 
master. No one supposes that the problem of organic 
evolution has been solved, but of the fact of evolution 
there is not the slightest doubt, and only by further 
inquiry can we understand fully its course and signifi- 
cance. Whatever Mr. Bryan and his followers may 
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insist upon as regards belief, seien('e dec lines to accept 
finality in the position of natural knowledge at any 
epoch, or to construct a standard which all disc'overers 
must follow. ;\s Huxley said, when unveiling Darwin's 
statue in the Natural History Museum, South Kensing- 
Jton, in 1885, science “ (ommits suicide ^^hen it adopts 
a creed,” 

We need scan'cly say tliat it is not our wish to have 
a discussion in Naturk upon (leifesis and modern 
science, or religious heliel and si'ientific' evidence. 
Our sole object in takin^^ up tfie sul'jec't of the pro- 
hibition ol the teaching ol evolution in certain States 
of the United -States, and in iin iting opinions u^Km this 
action from a number of leading authorities, has been 
to aflord support to our colleagues fighting lor scientific 
truth and progress against dogma and stagnation. 
\\e trust that the adclitional messages subjoined will j 
giv^Ci them the strength and couragt' they n(‘ed to 
secure lor them the [}osition ol intelh'ctual freedom 
established in Oreat Hrilain many years ago, and 
existing umiullenged to-day. 

Prof. J. Uk()R(;k Adami, M.D., F.R.S., 
Vice-('hancellor of the Uni\’crsity of Li\erpool. 

NoTwiTiisrANDiNo “ Main Street,” it is ditPuadt for 
us in the old country to realise the state of fmldic 
opinion throughout the gri'ater part ol thi' United 
States outside the larger cities : difficult to realise how 
the minister (be he Meth(»dist or Ba])tist, ('ongrega- 
tionalist or Lutheran) and the Sunday School dominate 
the community. In the small countr) town and 
every village aspires to be a town -there is no .society, 
and no public opinion, sa\'e that centring round one or 
other c'hurch. lie is out ot society who is not a church 
member, and it is a commonplace for “ Aunt Sii.san,” a 
rei 3 resentati\^e of one (if the oldest families in the town, 
to conduct the Sunday Scho(»l class, she being clo.se 
upon sesenty, and her class consisting of (he elderly 
fanners of the loc'ality and their wives and associated 
elderly sj>insters, who ha\ e, as it were, growm up under 
her wing. Visit the farms and oth(T house.s of the town 
and you will find no solid literature that is not theo- 
logical of an approved type, and of that but .some three 
or four books. Read the kical papers and you will see 
in them little lieyond local news, ol church teas and 
picnics, of auctions, of local weddings and funerals in 
most intimate detail, with a l(jng column ol notes upon 
the doings of local personages, how this one has left 
for New York or that one returned from ('hicago. with, 
of course, full information regarding local and league 
doings in basel)all. They ('ontain absolutely no news 
about the outer world, no discussion of topic’.s outside 
the range of the Sunday Sc'hool. Save personal gossip 
and local happenings, all other topics are taboo. 

The “ Aunt Susans ” and their elderly classes in 
their turn dominate the minister. For his peace of 
mind — and bread and butter— he dare not venture 
beyond the bounds of the teaching delivered over long 
years by Aunt Susan. All the leaders of the com- 
munity would be scandalised and up in arms. They 
pay him, and he has no security of tenure. As a conse- 
quence an intellectual stagnation and aridity, a narrow- 
ness of outlook and a supreme confidence that opinion 
m Pumpkin Comer is the only possible and only right 
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opinion, unbelievable as they are to us, are actualities 
throughout Tennessee and agrit'ullural North America. 

It is this that makes po.ssible and that explains the 
pnu'eedings whieh have led to the Dayton trial. It is 
this state of affairs tlial e\[)lains the lack of theological 
progress which in itself is adecjuatt* to explain the 
situation in Tennesset', (Oklahoma, Idorida. and many 
other States. 

It is eminently likely that in the trial at Dayton 
the arguments for and against evolution will not 
be reached. There is a matter yet more funda- 
mental, ]ioliti('ally s])eaking, than lliat upheld by the 
Fundamentalists, namely, the »(>nstitulional right to 
fetter lilierty of thought Jt is a (juestion of suj)reme 
moment whether in tlie Land ot Freedom ” the 
Tennessee dei'ision does not ('ontravene the Declara- 
tion of Independence and the basal right of every 
citizen of the United States to a reasonable lilxirty. 

Prof. Lr.ovi) Morcjax, D.Sc.. lAK.S., 
Fmerilus IVofessor of Psychology, University of Bristol. 

Turoitgii the court(‘sy of tlie Fditor of Natttrk 
I am permitted to enrol my nanu' among tho.se 
wdio wish to express their sympathy with advocates 
of the ir(‘e and untrammelled s}>read ol evolutionary 
teac'hing throughout the length and brcadtli of the 
United States of America. 

I am one of those who belie\'e that all advance in 
the order of Nature of whit h wc ourseKcs, body and 
mind, are ('onslituent parts exemplifies evolutionary 
progress. This may be triu‘ or it may be false. If it 
[)e true, no legislative autliority can suppress it ; if it 
l)e false, it will not be through legislative autliority 
that its falsity will be demonstrated. 

But I am also one of those who believe that there are 
thousands in Aineri(*a ami elsewhere who find in evolu- 
tion a stay and support of their deejiest religious 
convic'tions. If this he so if, as 1 tliink, it be plain 
matter of history vouched for by these thousarlcjs of 
religious people - the ]x)silion, as I see it. is this : 
by excluding cvoliiti«)nary teaching in the schools and 
I'olh'ges of this or that State, an a\'enue to the full and 
free de\’elopment of religious faith and observance is 
arbitrarily barred by legislative, enactment. 

Unless those who attend these schools and colleges 
differ markedly from those young folk with wdiom I 
have been for many years acquainted in England, 
there will always be a ( ertain percentage who will find 
that the form of iheologh al doctrine, whatever it may 
be, that is proscribed under authority is such as they 
cannot honestly accept. In my experience a large 
proportion of these honest and perplexed young people 
scarcely know w^hat e\ olution means. When they have 
learnt what light it may throw on the problems that 
perplex them, they rejoice in their new^ sense of freedom 
from the bondage that has been enforced by authority. 

Tlie Right Rev. H. Hknslkv Hensok, 

Lord Bishop of Durham. 

It is difficult for an edu(mted Englishman, and a 
fortiori an educated English clergyman, to regard 
the proceedings in Tennessee without astonishment and 
contempt. The scientific theory of evolution^ popu- 
larly associated witlt the name of Charles Darwin, has 
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established itself so firmly in the acceptance of all 
serious students in Great Britain as to be rather an 
axiom of thinking than a specific doctrine. Of course 
the concept of development is far older than Darwin. 
Theologians and historians discovered very quickly 
that the biologists were proclaiming ii truth which, in 
other connexions, they had necessarily recognised; 
and the conflict between religion and science which in 
the middle of the last century agitated Great Britain 
has, so far as the issue of evolution is c'oncerned, com- 
pletely died away. Literalist theories of Biblical inter- 
pretation and irrational beliefs as to ecclesiastical 
authority do from time to time occasion friction between 
religious people and men of science, but such theories 
and beliefs are evidently losing their hold on the minds 
^bf thoughtful C'hristians, and now^ move more annoyance 
than reverenc'c in the general mind. 

Freedom of tliought is the c'ondition of sinc'ere 
religion. Freedom of researc'h and teaching is the first 
principle of ac'ademic life. It is inc'redible that such 
freedom should be prohibited in Americ an universities. 
The accx)unts of Fundamentalism whicdi c'ome to us 
across the Atlantic indicate nothing more respectable 
than the injustice and al)surdit 3 ^ of religious panic, such 
as was familiar enough in England at the time of the 
controversies occ asioned by “ Essays and Reviews.*^ 
Mr. Bryan’s pronouncements belong to the prc-scic’.ntific 
age, both in temper and substance. They are not 
creciitahlc to the United States, and will be remembered 
as the vehement protests of a bigotry which is equally 
self-confidcnt and obsolescent. They can have no 
permanent effect on Americ-an thought and life. 

Rev. R. J. Campbell, D.D., 

Holy Trinity (’hurch, Brighton. 

That a ban should be placed upon the teaching of 
evolution in publicly supported educational institu- 
tions in the United States or elsewhere is a puzzling 
fact. Probably it is in some degree the outcome 
of what is called the “ Fundamentalist contro- 
versy in religious circles in America, a controversy 
which has had few repercussions over here and is not 
likely to have many in the future. That such crises 
should be possible is evidence of what competent 
observers have long known, that American mentality, 
taken on the whole, differs considerably from that of 
Great Britain. I do not mean that it is necessarily 
inferior ; in fact wx* know it is not ; in some ways it is 
fresher, more alert, more productive, and there are 
certain fields of research and enterprise in which the 
American intellect leads the world. 

Nor need we assume that the attitude taken by the 
authorities who exclude the teaching of evolution from 
the educational curriculum is wholly obscurantist. It 
is not. There cis no country in the world wherein a 
generous idealism is more earnestly cherished than in the 
rUnited States, nor, appearances notwithstanding, , one 
wherein a soul-deadening materialism meets with more 
energetic protest. Probably, therefore, it is less the 
teaching of evolution than its supposed materialistic 
implications that an influentiarsection of public opinion 
disapproves of ; and this is not a bad sign. 

All the same, it is an impossible position to take up. 
Neither religion nor morals can be safeguarded by 
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proscribing free inquiry in any department of human 
interest. It is sure to defeat itself and to produce the 
opposite of what is intended. There can only be one 
issue to the present conflict of opinion. The assured 
results of modern science must and will become access- 
ible to civilised mankind everywhere. 

Prof. J. W. Gregory, D.Sc., F.R.S., 
Professor of Geology, University of Glasgow. 

Thfc struggle in the United States over the teaching 
of evolution is the newest form of the age-long contest 
for freedom of scientific opinion. It is a warning of the 
dangers of elementary education becoming a State 
monopoly. Whether the American Constitution can be 
interpreted to declare the proscription of Darwinism in 
State schools illegal seems to be doubtful. The only 
relative clause appears to be an addition to the first 
Arti(‘le of the Constitution ; that addition enacted 
that there should be “ no establishment of religion or 
prohibition of the free exercise thereof ” and there 
should be no “ abridging the freedom of speech.” 
Freedom of speech in the schools is as important in the 
intellectual development of a nation as is the freedom 
of public discussion of political issues. 

Evolution is now essential to the understanding of 
science and of natural and moral philosophy, and the 
prohibition of its teaching in the schools would be as 
fatal to sound education as would be the proliibition of 
the multiplication ta))le and the axioms of geometry 
to the study of mathematics. In any State wherever 
education is compulsory, interference in teaching is a 
most serious abridgment of freedom of speet'h. Such a 
State has no moral right to compel its public school 
teachers to tea(‘h what they regard as error or to adopt a 
system which renders satisfactory education impossible. 
Hence the Article in the Constitution that guarantees 
the United States “ no abridging of freedom of speech ” 
may justly be applied to public school teaching and to 
the f)revention of exclusion from the schools of the 
essential foundations of education. 

Rev. J. O. F. Murray, D.D.. 

Master of Selwyn College, Cambridge. 

The object of those who are promoting the prosecu- 
tion of Mr. J. T. Scopes is to safeguard faith in the 
divine inspiration of holy scripture. Sympathising 
with their object, I would plead with them most 
earnestly to consider whether the right way to attain 
it is to prohibit the teaching of any conclusions that 
seem at first sight inconsistent with it. 

If we believe that “ by the word of the Lord were 
the heavens made,” must we not believe that patient 
study of the stars will help us to think God’s thoughts 
after Him? Ought.wc not to listen to what He is saying 
to us through the works of His hands ? May we not 
hope to attain thereby to a clearer understanding of 
what He is saying to us through the written word ? 
Dare we forbid any astronomer to make any suggestion 
as to the con.stitution of the universe unless he can 
make it fit with what we regard as the plain meaning of 
particular texts of holy scripture ? In so doing is it 
really the infallibility of holy scripture that we are 
trying to maintain or the infallibility of our interpreta- 
tion ? 
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The method has, no doubt, been tried. The Roman 
Inquisition tried it with Galileo. Is that an encourag- 
ing precedent ? ® 

R. R. Marktt, D.Sc._, 

Fellow, Tutor, and Dean of Exeter ( ollege, Oxford. 

I AM sure that, without help from me, the citizens 
of the United States are (|uitt^ capable of suppressing 
their own obscurantists. Theirs is not the country to 
go back on the principle of th^* freedom of thought. 
Hence I would excuse myself from testifying to the 
doctrine of organic evolution, and incidentally from 
having to consider which particular version of it T am 
prepared to support at the present moment. Rather 


I would remind my scientific brethren over the water, 
lest they take the matter too seriously, and hold tliem- 
selves to be shamed in the face of the world, that there 
are plenty of worthy folk o\'er here just as narrow in 
their outlook. 1 have myself been invited to lecture on 
anthropology to a denominational congress— held, I am 
glad to say, not in the Hritish Isles but in a neighbour- 
ing country — on condition that nothing should be said 
about evolution. For the rest, 1 have had to do 
at Oxford with Rhodes scholars coming Irom the 
obscurantist States, and have, found them apparentl^^ 
as well educated as the rest ; whence it is perhaps to be 
inferred that the rising generation will not limit the 
circuit of their musings to suit the antiquated prejudices 
of their edders. 


Obituary. 


Prof! Ih Grassi. 

''T^'llK death of Prof. B. (irassi, at Rome, on May 4, 
^ robs zoology of an ardent devotee and Italy of 
her most famous zoologist. 

Giovanni Battista Grassi was born at Rovellasca 
(Province of Como, in Northern Italy) on March 27, 
1854. lie receixed his early education at a private 
school, and then entered the University of Pavia as 
a medical student. But after qualifying in medicine 
he threw himself w'hole-heurtcdly, for the rest of hi.s 
seventy- one years of life, into the study of zoology- 
a subject for wliiih he had evinced, even at an early 
age, a singular aptitude. (He always called himself 
— and posterity wdll endorse his definition — zoologo y 
and not medico.) He studied first at Messina (with 
Kleinenberg) and afterwards in Germany — at Heidel- 
berg (with Biitschli and Gegenhaur) and at Wur/burg 
(with Semper). In 1883 he was appointed profe.ssor of 
zoology in the Utiiversity of ( atania (Sicily), where he 
remained until 1805, 'when he was promoted to the 
chair of comparative anatomy in the University of 
Rome. In 1897 he was elected a national fellow^ of the 
Royal Society of Italy (R. Accademia dei lancei), and 
in J908 he was made a Senator of the Realm : until 
the day of his death he was — scientifically- - one of 
the most productive members ot the University, the 
Academy, and the Senate. Our own Royal Society 
bestowed the Darwin Medal upon him in 18(^0, but 
never elected him a foreign member. 

Grassi’s contributions to zoology arc so many, so 
varied, and so great, that they cannot be adequately 
reviewed in a few words. He began his researches 
while still a student, and continued them unremittingly 
until the end of his life— despite his multifarious cares 
of ofii('e. (He could boast, hut a year ago, that he had 
always given more lectures every year than the Uni- 
versity required, and had never once mi.ssed a sitting 
of the Senate.) Though a man of apparently feeble 
physique, and handicap])ed from ( hildhood by defective 
eyesight, he was possessed of immense energy and 
ardour : and he never spared himself. He used to 
say that mankind is composed of those who w^ork, 
those who pretend to w^ork, and those who do neither ; 
and there can be no doubt that he himself belonged 
to the first class. An accomplished field naturalist, 
with expert morphological and systematic knowledge 
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of many groups of animals, he was also an accurate and 
original observer and an indefatigable experimenter 
- -and one, moreover, who was always master of the 
literature of his subject. Uonsequently, his best works 
already rank among the zoological ('lassies. 

Many of Grassi’s outstanding researches were done 
in (Collaboration with pupils and colleagues, among whom 
may be particularly mentioned Bastianelli, liignami, 
Calandrui'cio, Feletti, Anna F(k\, Noe, Rovelli, Sandias, 
and I'opi. Since many of the problems w^hich he 
.su(Te.ssfully attacked - cither alone or with the help of 
others are not only of great zo()logi('al, but also of 
great medical and economi(' importance, and therefore 
bound up with various vested interests, it Is scarcely 
surprising tluit his own rcstle.ss research and un- 
qiienc'hable thirst lor knowledge sometimes brought 
him int(» sharp ('onflict with opponents and riv'als, and 
ocf'asionally even with his fellow-workers : and un- 
happily the controversies aroused by some of his 
in\^estigation.s luwe gained w'ide publicity, and have 
ev^cn tended in certain quarters- -to obs('ure the in- 
disputably gneat merits ol these investigations them- 
selves. He re('ently remarked, publicly, that he 
“ would have led a traiKjuil life if he had not engaged in 
the study of malaria and other burning cjuestions which 
have a practical application.” 'I'his is pathetically 
true, though one may be permitted to (question it. 

Of Grassi’s works there is space to mention only some 
of the greatest. His earliest studies of the lile-histories 
of intestinal worms and protozoa— begun in 1876 and 
continued for some dozen years- are familiar to all 
specialists, and contain many important observations 
and discoveries. He gave, for example, the first 
accurate account of Giardia (Lamblia), and was the 
first to ascertain (partly by experiment upon himself) 
the method by which Eniamceha colt and Ascaris 
lumbricoides arc transmitted from mar^ to man ; and 
he was also the first to show' that the cestode Hymeno- 
lepis completes its development without passing through 
an Intermediate host, C'uriously enough, it is only 
W'ithin recent years that these and others of his 
early observations have been verified and finally 
accepted. 

In 1883 (irassi published his classical Naples Mono- 
graph on the C^iaetognatha, a peculiar group of marine 
animals : and ten years later (1893) he published (with 
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Sandias) his famous obsen^ations on “ The Constitu- 
tion and Development of the So(‘icty of Termites’’ — 
one of the finest entomological works ever written. In 
the course of this work he was led to make a detailed 
study of the pei'uliar protozoa with which many termites 
are infested ; and these studies —begun in 1885, and 
ending with his extensive and beautifully illustrated 
memoir of 1917 -are scarcely less important than those 
which he has published on tlie termites themselves. 

In 1887 he began (with Calandrucc io) a very different 
investigation which ultimately yielded results no less 
remarkable- his study of the life-history of the eels. 
The development of the eel is a problem which had 
puzzled biologists from the time of Aristotle ; but in 
1896 Grassi was able to announce that he had solved 
it, in its general terms, though full details of his work 
were not made known until 1913, when his magnificent 
monograph on “ The Metamorphosis of the Munenoids ” 
appeared. 

From about 1890 until 1892 Grassi was also occupied 
(with Feletti) in studying the maUirial parasites. In 
1898 he returned to this subject with renew'cd energy, 
and succeeded in 1898 and 1899 — with the collabora- 
tion of Bignami and Bastianelli—in solving once for all 
the problem of the mode of transmission of human 
malaria. 1 le was then able to demonstrate that certain 
mosquitoes (Anopheles), and these mosquitoes only, 
convey malaria from man to man ; and he worked out, 
for the first time, the entire life-history of the human 
malarial parasites in these insects. The importance of 
these discoveries needs neither emphasis nor advertise- 
ment, Ills great monograpli — “ Studies of a Zoologist 
on Malaria w^as published in 1900. It is still un- 
surpassed, and is universally acknowledged by proto- 
zoologists as one of the classics of their science. 

About 1905 Grassi turned his attention to another 
organism of vast economic importance — Phylloxera, an 
insect which 1ms done incalculable damage to the vine- 
yards of Europe since its accidental introduction from 
America some sixty years ago. With various ('ollabor- 
ators (Foil, Topi, and otliers) he continued to labour 


at the biology and control of this insect until the end 
of his life. His most important publication on the 
subject— issued by the Italian Ministry of Agriculture 
in 1912— has recently been described by a distinguished 
entomologist as “ a milestone in the history of ento- 
mology.” 

Another important entomological work by Grassi is 
his memoir on the sand-fly (Phlebotomus). In this he 
gave (1907) the first good account of the structure and 
life-history of an’ insect which has recently attracted 
much medical notice, owing to the part which it appears 
to play in the dissemination of more than one human 
disease. During the last few years of his life Grassi 
returned again to the study of malaria and its preven- 
tion, and published — among other works — a series of 
most interesting ]:)apers on the biology of mosquitoes. 

These arc some of the works for which the name of 
Battista Grassi will ever remain famous in zoology — 
both pure and applied- -and in medicine. Severally 
his contributions to helminthology, to entomology, to 
protozoology, or to ichthyology, would be sufficient to 
establish the reputation of a lesser man in any one of 
these sciences : taken together, as the w ork of a single 
individual and his assistants, they constitute a rei'ord 
of achievement almost unparalleled in the history of 
zoology. Clifford Douell. 

Wk regret to announce the following deaths : 

('ommendalore Giacomo Boni, director of the exca- 
vations in the Forum, Rome, and on the I^alatinc, 
where he made important archaiological discoveries 
in tlie Temple of Vesta and on tlie site of Domitian's 
Palace, ri'spectively, on July 7, aged sixty-six years. 

Dr. Charles Forb(\s Harford, a founrh'r and the first 
Principal of favingstone College, Leyton, on July 4, 
aged sixty year.s. 

Dr. Felix Klein, For. JVlem. K.S. and Copley 
medallist of the Society, professor of mathematics m, 
the Dniversity of Gottingen, who has added to our 
knowledge of non-Euclidcan and carried out researches 
in the theory of functions, on June 22, aged seventy- 
six years. 


Current Topics and Eyents. 


In 1915 a new chapter was opened up in the cancer 
mystery by the discovery of Yamagiwa and Ichikawa 
that cancer can be successfully induced in rabbits by 
the prolonged application of gas works’ tar. This 
result was soon confirmed, and during the last ten 
years a large number of tumours have been produced 
in mice, rabbits, and even in fow'ls. In addition to 
cancer in the strict sense, other malignant tumours 
have developed as a result of the application of 
tar products. There is no longer any doubt 
that the induced tumours are true blastomata. 
They possess every attribute which has been 
associated with the idea of malignancy. Tar is, 

* of course, not the only chemical irritant which 
produces tumours, but it is the one that most 
readily does so under experimental conditions. It 
is also known that different tars vary greatly in 
their cancerogenic properties. The actual agent 
in the tar has been sought, and altliough not yet 
completely identified, a large body of knowledge has 
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already grown up on the subject. Apparently the 
acids and bases of tar can be removed while the 
cancerogenic agent remains. 

A SHORT time ago, E. I.. Kennaway, of the Cancer 
Hospital Research Institute, London, obtained results 
which pointed to the com lusion tliat isoprene com- 
pounds prepared at about 820"’ C. are more active than 
the original coal tar from which they are obtained. 
In a more recent paper Med. Journ., 1925, ii. 

p. I, July 4) Kennaway has made a further important 
contribution to the cancerogenic properties of “ tars,” 
by showing that acetylene heated to 800^-900° C. is 
capable of producing tumours. A Californian petro- 
leum, in itself apparently incapable of producing 
cancer, became so when heated to 800° C. in a current 
of hydrogen. More extraordinary still, he found that 
human skin or yeast dried and heated to 920*^ C. pro- 
duced malignant tumours in mice. Although these 
products, up to the present, can only be produced at 
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high temperatures, it is possible/’ as Dr. Kennaway 
says, '' that the body at its own temperature takes 
months or years to produce a quantity of some sub- 
stance suHficient to influence the growtii of a few cells 
only ” ; whether this is so or not, it seems probable 
that we are getting definitely nearer lh(‘ solution of the 
cancer problem. 

Yet another step in the progress of our knowledge 
of cancer is promised in the annofincernents which 
have appeared of a paper by Dr. W. K. Gye, to appear 
in the Lancet of July i8. At Ihe time of writing no 
details arc available, but it would seem that Dr. Gve, 
who has been supported by the Medical Research 
Council and assisted by Mr. J. K. Darnard and Dr. 
J. A. Murray, the latter of the Imperial Cancer 
Research Fund, has discovered a filter-passing organ- 
ism in cancers of birds, rodents, and other mammals, 
including man. The organism itself, however, docs 
not give rise to cancer when injected into healthy 
animals ; it requires the presence of a .so-called 
specific factor obtained by injecting a tumour extract 
from tire species of animal which is being used for 
experiment. In the presence of extract of a sar- 
comatous tumour freed from the newly discovered 
organism, the organism itself, wdiatever its source, is 
able to cause sarcomatous growth in an animal of 
the species from vsdiich the extract has been made. 
Extracts of carcinomatous grow'ths w'ould appear to 
be ineft(ictive. Mr. Darnard’s work on the use of 
Ultra-violet liglit and other short-w'ave radiation for 
photograpliing, under the microscope, objects of very 
minute size, is wc;ll known, and his share in the piresent 
work has apparently been concerned with photograph- 
ing the organism. If the discovery is fully sub- 
stantiated, it should mark an important advance in 
medical knowledge. 

On Monday, July 13, the King, who Avas accom- 
pianied by the (Jueen, opened tlie new house of the 
British Medical Association, I'avistock S<|uare, 
London, in the presence of an assembly of medical 
representatives from the Dominions and Colonies, 
from many organisations in threat l^ritam, and from 
the continental countries of Europe, and a .special 
delegation from the American Medital Association. 
Shortly before the arrival of the King and Queen, 
the memorial gates at the entrance of tlu' courtyard 
of the building were dedicatc'd by tlie Archbishop of 
Canterbury to the memory of the 574 members of the 
Association who lost their lives m the War. The 
King and Queen were attended by IMr. Neville 
Chamberlain, Minister of Health, and proceetled to 
the Great Hall of the new building, where the chair- 
man of the Council of the Association, Dr. R. A. 
Bolam, read an address outlining the origin and airn.s 
of the British Medical Association. Ihroughout its 
existence, the Association has striven to maintain the 
traditions of the medical profession and to keep its 
members alive to the advance of the science; and art 
of medicine. Medical men, he said, have a duty not 
only to their patients but also to the community in 
the protection of public health. Reference was also 
made to the fact that there arc now' no less than 
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2250 women members of the Association. In his 
reply, the King remarked on the great increase in 
membership and usofulm'ss of the Association since 
its fonndatit)!! in 1S32. 1'he importance of (pialifying 
examinations and prescribed training a.s a preliminary 
to admission to the Medical Register was emphasiscii, 
with the warning that “ vigilance mu.st ahvays be 
exercised in order that your profession may keep 
abreast wdth the a<lvanee of seience." In this con- 
nexion reference was made to tlu' value of post- 
graduate study. Passing on to tlie relation of the 
medical practitioner to public health, the King said 
that the welfare of the peoples of the British Empire 

depends largely upon an efficient and woH-orgeinised 
hoallli administration," and referred to the medical 
piaetitioncr as a " missionary and li^acher of public 
hygiene and of personal health " 

On 'rimrsday, July o, the Sargaut Laboratory of 
Riant Physiology at Bedford College for Women, 
London, was openetl f)y Ltird Jusliec' Sargant. I'he 
Rnncipa.1, in introdueing Lord jv.sliee Sargant, spoke 
of the sympathetic interest .Miss Aluc* Sargant had 
shown low'ards Bedford C ollege and of the important 
share she took in furthering tlie ac<iuirrment of the 
present imupie site in Regent’s Park. I'pon her 
death Miss Sargant had boepu^athed a, sum of 1000/. 
for the furnishing of a library tind herbaiium in the 
Botany Department and for the erection of a physio- 
logical greenhouse. The War intervened before the 
latter project w as carried out and posl-W'ar conditions 
rendered the unexpended balance inadecpiate for the 
purpose intended. Recently, howexer, as the result 
of a legacy, the Council of the College has been able 
to provide a sufficient additional sum to permit the 
erection of a small laboratory and experimental green- 
house. 

In declaring the new' Sargant l.aboratory of 
PJiy.siology open. Lord Justice Sargant iicknowdodged 
the kindly thought that Jiad connected his sister's 
family name with the laboratoiy. He pointed out 
that Alice Sargant ‘s contaiT with botany was artistic 
and literary rather than si ientific, and that in his own 
mind he w'ould alwavs associate witJi the building 
the memory also of his other sister, Ethel Sargant, 
wdio lof)k a keen intere.st and an aiTive part in .seten- 
tifie botany. A vott; of thanks was moved by the 
chairman of Council, Sir Wilmot Herrin gham, and 
seconded by tlie head of the Botany Department, 
r*rof. W. Neilson Jones, after which the newlalxiratory 
was inspected. Among the exhibits were a collection 
of portraits of botanists and others after whom plant 
genera had been named, together wdth specimens of 
the plants concerned, demonstrations of researches 
carried out b> various members of the Department of 
Botany, apparatus for the .study of plant phy.siology, 
and a number of interesting plants. The Botany 
Department of Bedford Oillege is fortunate in* 
possessing a small but well-stocked botany garden, 
inspection of w'hich provided an attractive item in 
the entertainment of those who attended the ceremony 
on July 9. The position of the new laboratory in 
close proximity to the garden ensures a supply of 
suitable plant material for work in plant physiology. 
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An influential and representative deputation waited At the ordinary meeting of the Royal Society of 


on Mr. L. C. M. S. Amery, Colonial Secretary, at the 
Colonial Oflice on July 7 to urge the claims of the 
Imperial College of Tropical Agriculture to continued 
Government assistance on an extended scale. It 
comprised several members of Parliament of both 
Houses, eminent men of science, and representatives 
of the principal organisations associated with the 
Dominions and Colonics in Great Britain. Lord 
Burnham, who introduced the deputation, read a 
letter from Mr. Ramsay MacDonald expressing 
interest in the movement and his hopes for its success. 
Sir Arthur Shipley then briefly reviewed the history 
of the College, and, referring to the financial position, 
pointed out that funds were urgently needed to 
enable the Governing Body to proceed with the 
erection of hostels and the ]>ro vision of an estate. 
Thus the College might be placed in a position to 
provide for the requirements of the students, wlio 
would be proceeding to it under the scheme prepared 
by the Committee of which Dord Milner has been 
chairman, for the training of officers for the Agri- 
cultural Departments throughout the Empire. The 
cost of the hostel he placed at 25,000/. and that of the 
estate for research work and the practical study of 
farming in all its branches at 25,000/. Mr. Amery 
in reply stated that the case of the College has already 
been before the C'ommittee of Civil Research, and that 
he hopes now to take the matter up more deflnitely 
and directly with the Chancellor of the Exche({uer 
with the view of seeing what financial support is 
possible. He has, he said, the greatest faith in the 
future of the College, which he believes will develop 
into an Imperial University of Tropical Agriculture. 

A MEMORANDUM regarding the probable amount of 
monsoon rainfall in 1925 was issued early in June by 
Mr. J. H. Field, Director-General of Observatories of 
the Meteorological Department to the Government of 
India. The rainfall of India is affected by previous 
weather conditions over various parts of the earth. 
For the Peninsula the indications from Java, the 
Cape, South America and Dutch Harbour are slightly 
unfavourable this year, but their combined effect on 
monsoon prospects is small. For north-west India a 
prejudicial influence exists this year from the very 
large excess of rainfall in south Rhodesia, and this 
receives some little support from conditions at r)utch 
Harbour ; the effect of the other factors is negligible. 
For the Bay monsoon current the only indications 
as yet discovered are those from the wind and rainfall 
of Seychelles ; the rain has been normal, but the 
stren^h of the wind is a favourable feature. Monsoon 
rainfall would appear to be likely to be normal or in 
defect in the Peninsula, normal or in excess in north- 
east India, ancf in defect in north-west India. 

^ Sir Richard Redmayne, formerly chairman of the 
Imperial Mineral Resources Bureau, which has re- 
cently been amalgamated with the Imperial Institute, 
South Kensington, has been appointed director of the 
Imperial Institute. He has accepted the appointment 
on the understanding that it will be for a short period 
only^ in order that he may supervise the amalgama* 
tion of the two bodies. 
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Edinburgh held on July 6, the Makdougall Brisbane 
Prize for the period 1922-1924 was presented by the 
president to Prof. H. Stanley Allen, professor of natural 
philosophy in the University of St. Andrews, for 
his investigations in theoretical physics, particularly 
for his communication to this Society on the magnetic 
character of the quantum, and on static molecular 
models of hydrogen and helium. 

The Chalmers Memorial Gold Medal was presented 
at the recent annual ‘general meeting of the Royal 
Society of Tropical Medicine to Prof, Warrington 
Yorke, professor of parasitology in the University of 
Liverpool and Liverpool School of Tropical Medicine* 
in recognition of his work on trypanosomiasis, malaria, 
and other subjects. The medal is awarded biennially 
to persons less than forty-five years of age for “ re- 
searches of outstanding merit contributing to our 
knowledge of tropical medicine* and hygiene.'* 

M. A. F. Dina and his wife have given the Paris 
Academy of Sciences a sum of a million francs, the in- 
come from which is to be devoted to the manufacture 
or purchase of astronomical instruments for observa- 
tories concerned with astronomy, meteorology, or 
geophy.sics, together with an astronomical library for 
such observatories. 

Prof. W. M. Davis, emeritus professor of geology 
at Harvard University, and Dr. G. Holm, Geological 
Survey of Sweden, Stockholm, have been elected 
foreign members of the Geological Society. Prof. 
1^. Lctnoinc, professor of geology in the National 
Museum of Natural History, Paris ; Dr. V. Madsen* 
of tlie Royal Library, Copenhagen ; Prof. P. Niggli, 
professor of mineralogy and petrography in the Uni« 
versity of Zurich ; Prof. J. F. Pompeckj, professor of 
geology in the University of Berlin ; Dr. T. W. 
Vaughan, of the United States Geological Survey ; 
and Dr. M. D. Zalessky, Leningrad, have been elected 
foreign correspondents. 

The Summer Meeting of the Royal Cornwall Poly- 
technic Society will be held on July 21-24 the 
l^oly technic blall, Falmouth. An exhibition of 
Cornwall art and handicraft will be opened on July 
21 by the president, the Right Hon. V'iscount Fal- 
mouth, who will give an addrc.ss on “ Recent Develop- 
ments of l^hysical Science," which will be followed by 
a paper by Mr. Henry Jenner on “ The Holy Wells of 
Cornwall." Other papers to be read during the meet- 
ing are : " Boulton and Watt in Cornwall," A. K, 
Hamilton- Jenkin, and " The Mining Coinage of Corn- 
wall," E. W. Newton. On Friday, July 24, a lecture 
will be given by Dr. W. D. Prendergast on Cornwall 
and the ceramic industry. 

A MEDAL for archaeological research has been in- 
stituted, and attached to the Board of Archaeology in 
the University of London. The first presentation 
was made at University College, on July 7, by Prince 
Arthur of Connaught, to Sir Flinders Petrie in recogni* 
tion of his half-century of work for archaeology. The 
medal bears Sir Flinders Petrie's bust on one side, and 
on the other the searching ibis, the hieroglyph of 
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•* jSinding/' placed before the head of Khufu, which was 
found by Sir Flinders, In returning thanks for the 
presentation Sir Flinders compared the expansion of 
the knowledge of man by the methods of archoeology, 
to the extension of our knowledge of the universe by 
* spectrum analysis, two movements which had growm 
simultaneously within his memory. 

The following are among the Oivil List pensions 
recently granted Miss Maria Birch, in recognition of 
the'services rendered by her father, the late Dr. Walter 
de Gray Birch, to the science of archa‘ology, too/. ; Mr. 
J. T. Cunningham, in recognition of his services to 
zoological science and economic zoology, loo/. ; Prof. 
Patrick Geddes, in recognition of his public and 
educational services, ion/. ; Mrs. Amelia Sarah McLeod, 
in recognition of the services rendered by her husband, 
the late lYof. Herbert McLeod, F.K.S., to science, 45/. ; 
Mrs. Kmily Kambant,* in recognition of the services 
rendered her husband, the late Dr. A. A. Hambaut, 
to astronomical science, 50/. 

Fotj,owing a highly successful conference held at 
High J^eigh, Hoddesdon, in September 192.1, of those 
interested in special libraries and agencies for the 
collection, treatment and distribution of information, 
a representative standing committee was appointed to 
ensun'. continuity of the work. Assistance has been 
obtained from the Carnegie United Kingdom Trustees, 
and the proceedings of the first conference hav(‘. just 
been issued. The committee has decidi^d to name the 
body thus called into being The A.s.sociation of 
Special Libraries and Information Bureaux,” The 
second confei*ence of the Association will be held at 
Balliol College, Oxford, during the week-end Sep- 
tember 25-28 ; full particulars can be obtained from 
the Organising Secretary at the Offices of the Associa- 
tion, 38 Bloomsbury Square, London, W.C.i. 

Observation, of which we have recently received Part 
3, is a periodical intended for readers of secondary 
school and training college age. It is issued by Leplay 
House, London, and as might, therefore, be expected, 

' its keynote is the cultivation of the faculties of obser- 
vation in everyday life. Us articles record the results 
of first-hand observations of peojilcs, activities, and 
places. Those in the present number deal, among 
. other matters, with Sarawak, this by Mrs. Charles 
. Hose, the Scillies and their bird lifii, London and its 
buildings, place names, wild flowers, and typical 
Norwegian farms. The articles arc well illustrated. 

We have received from the Mellon Institute of 
rj^'’;Jndustrial Research of the University of Pittsburgh 
^^the list of publications and patents by members of 
the Institute during 1925. This gives evidence that 
j; the divide variety and practical utility of the subjects 
^ ;;investigated in the Institute still continues. Laundry 
I work, refrigeration, fire-extinction, smoke-abatement, 
the design of ventilators are a few of the subjects 
publications or patents. The subject “Jewelry 
ifOin Fish Scales “ recalls the famous experiment for 
extracting from cucumbers, to which the 

h given.ane’w meaning. It 

' VoL 1 1 6l * • '. ? 


IS evident from the list that industrial research as 
understood at the Mellon Institute embraces all the 
experimental sciences 

Tiir April issue of the Journal of the Franklin 
Institute contains two interesting papers, one, by 
Prof Haber, on the practical results of the tlicoretical 
de\clopment of chemistry, and the other, by Prof 
Donnan on the influence of ] Willard Gibbs on the 
s( lence of phj sual chemistry 1 )r Haber commences 
with a consideration of the “ stiiutnral ” penod in 
chcmistr>, a period in whuh dvestutf investigation 
was dt\edoped I his was followed by the “ thermo- 
d\ riamic ' period I he applii ation of theimodynamics 
to solution ph( nornena and the ad\eiit ot the electro- 
I\tu dissociation thexiry DU within this period In 
this connexion nitrogen fixation and the use of 
cat<ilysts in general are discussed Ihe third period 
IS Ihit through which we are now passing, namely, 
one m which atoniu struc ture is being interpreted 
clc(tncall\ Capllla^^ clumistr\ falls in this class 
and the theories of adsorption are described in detail, 
simple ex]>lanali()iis being gi\en for S/ys/kow ski's 
empirii il law .incl lor 1 leuiidlith s adsorption 
isotherm Piof Donnan's lecture shows how firmly 
Gibbs laid down the foundations of llu*rmodynamics, 
and an exeelleut account of (iibbs s method is given 
The phase rule is gi\cn prominence, and Pi of Donnan 
shows throughout how nuicli iiulebtcd are modern 
workers in this field to the fundamental resear^^-hes of 
the great American physic isi 

W I have receivexl from Messrs Adam llxlger, Ltd , 
a pamphlet cutitlf d “ Applications of X-Ray Spectro- 
graphy and Crystallography to Metallurgy and to 
CheniK.il Problems," supplementary to the small 
\olunie on optical methods in research issued by the 
same firm Ihc pamphlet contains useful hints on 
the methods and lunitatioiis of X ray spectroscopy, 
followed by suggestions as to the use of this method 
for the solution of practical problems in metallurgy. 
In illustration, examples are quoted from recent 
authors, showing how the deformation of crystalline 
aggregates as well as of single crystals produces 
characteristic changes m the X-ray pattern given by 
a metal, as in the work of Taylor and Elam, Polauyi, 
Bain, and others An excellent bibliography is 
appended, from which, howevc'r, we miss any reference 
to the work published in ^tahl und Lisen or m the 
MtUcilungen der Inshtut fur Etsenforschung, Work 
of this kind has, among other things, shown the 
remarkable similarity between the structure' of natural 
fibres, such as cotton and silk, and that of cold- 
drawn metallu wires The mechanism of deformation 
of crystals is still a matter for conSroversy, and it 
seems probable that some refinement of X-ray 
technuiue will be necessary before this method can^ 
be expected to give results quite free from ambiguity. 
The evidence already available is, however, of the 
highest interest, and no metallurgist who is interested 
in the problem can afford to disregard ft. 

A SHORT bul: useful catalogue of second-hand science 
fjooka frOih ttfoesra. W. and G Fovle. 
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I2I Charing Cross Boad, W.C.2. It gives par- 
ticulars of nearly four hundred works dealing with 
zoology in general* wit]h separate sections relating to 
ornithology, entomolo^% and botany. The list is 
sent free upon request. 

Messrs. Dulau and Co., I.td., 34 Margaret Street, 
W,i, have recently issued two useful catalogues (Nos. 
129 and 130). No. 129 contains some 1300 books and 
papers on entomology, conveniently classified under 
the names of the insect orders, economic and general 
entomology, serial publications, and Arachnida. In 
No. 130 are listed upwards of 2000 works classified 
under the headings of ornithology, mammals and 
sport, reptilia, fish and fishing industries, concho- 
logy, general zoology, biology, Darwinism, evolution, 
heredity and Mendelism. The catalogues can be 
obtained free upon application to the publishers. 

We have received the annual booklet issued by 
Messrs. Burroughs Wellcome and Co., which gives 
instructions and formulae for photographing with the 
aid of tlieir tabloids and Photographic Exposure 
Calculator. It includes the technique of desen.sitis- 
ing, and a page of plate speeds which brings the speed 
tables in the Exposure Calculator up-to-date. The 
booklet, “ Photograpliic Signposts,” is sent post free 
on application to Messrs. Burroughs Wellcome and 
Co., Snow Hill Buildings, London, E.C.i. 

Applications are invited for the following appoint- 
ments, on or before the dates mentioned : A full-time 
teacher for mining courses under the County Council 
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of the West Ridiag of Yorkshire-— The “fechnicsd 
Branch, County Hall, Wakefield (July 23). An 
assistant master to organise biological teaching, in 
Campbell College, Belfast — ^The Headmaster (July 25). 
An assistant lecturer in mathematics in the University 
of Manchester — The Internal Registrar (July 31). A 
junior demonstrator of anatomy in the University of 
Birmingham — ^The Secretary (July 27). An assistant 
lecturer in enginedring in the University of Manchester 
— The Internal Registrar (August i). A demon- 
strator in physics in the University of Leeds — ^The 
Registrar (August 6). Lecturer in physiology in the 
University of Birmingham — ^The Secretary (August 
24). The Dutton Memorial professorship of ento- 
mology in the University of Liverpool — The Registrar 
(October i). The Ormond profe.ssorship of music in 
the University of Melbourne; the senior lectureship 
in philosophy in the University of Melbourne — The 
Agent -General for Victoria, Australia, Melbourne Place, 
Strand, W.C.2 (October 15). A full-time lecturer in 
mathematics at University College, Southampton — 
The Registrar. Lecturer on tropical hygiene at the 
London School of Hygiene and Tropical Medicine — 
The Secretary, 23 Endsleigh Gardens, N.W.i, A 
demonstrator in physics in the University of Toronto 
— Prof. J. C. McLennan, Athenajum Club, Pall Mall, 
S.W.i. Senior physics master at the Cowley Boys* 
School, St. Helens—Secretary for Education, Educa- 
tion Office, St. Helens. 

^ Erratum. — In the issue of July 4, p. 22, col. 2, 
line 22, for ” South American ” read ” South Italian.” 


Our Astrosiofiiical Column* 


The Delporte Object. — M. Delporte has issued 
a notice of erratum in his telegram announcing the 
finding of this object. The figures ■hi**' 48“, N. 14' 
were really the motions in R.A. and Decl. in 2 days, 
not I day. Making this alteration, it was soon found 
that tlxe object is not new, but is identical with the 
minor planet 29 Amphitrite, which is in opposition 
next October, some six months before its perihelion. 
It had already been perceived that Amphitrite was 
close to the position given by M. Delporte, but the 
original statement of its motion seemed fatal to 
identity. , , ^ - 

Amphitrite is one of the brighter members of the 
family, and was discovered by Mr. A. Marth in London 
in 1854. 

The Near Approach of Eros in 1931.— Dr. G. 
Witt, who discovered Eros in 1898, has been studying 
its perturbations for many years, and gives in Asiv. 
Nach., 5375, an ephemeris from October i, 1930 
(parallax 12*2^), to May 5, 1931 (parallax It 

is nearest to the earth (parallax 50*3"') on January 30, 
fifteen days after perihelion. Its magnitude will then 
*0^ 7*1, so that it will be easily visible in a field-glass. 

The declination is +44® on October i, -3® on 
Jai;iuary 30, -22® on May 5. * 

> issue of the Astr, Nach. contains a list of 

stats fipjr .ocuuparison with Eros, Very few of them 
are fainter man 9-0 mag., so observations mm 
'meridian instmnifnits are desired, w 

2® X 2® will contain about eight of these, - 


stars will be necessary for instruments with long 
focu.s, but their places can be photographically de- 
termined, using the stars of this list as a basis. 
The present li.st contains 419 stars and follows the 
place of Eros for October i to January 8. A second 
list will be issued for the remainder of the appari- 
tion. 

Carbon Bands in Comet Taius. — F. Baldet has V 
studied the effect of pressure on the band spectrum of 
carbon in a thermoelectroiiic tube {CJL Acad. Sci., 
Paris, April 20). He finds that at low pressures the 
second and third positive groups of bands and the 
new group recently discovered by him disappear, 
leaving only the third negative group, or comet tail 
spectrum, and the first negative (ultra-violet) group, 
which remain well developed. Under these conditions 
the emission of light is due to electronic shocks, while ' 
at higher pressures the shocks of ionised molecules 
with one another and with neutral atoms are con- 
cerned, giving the other band systems mentioned 
above. This seems to confirm Deslandres' theory of 
corpuscular or electronic radiation from the sun, 
whfch produces the coronal streamers and the polar 
aurora. So far ohly the negative group of nitrogen 
in the comet Morehouse has been ascribed to 
action of this electronic radiation ; but from tha work 
of M. Baldet and others it now appears wobable.thnt 
.the carbon bands observed in comet tai|s are due tn 
;aM?ctropic ^ of oxides pf carbUn at 
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Research Items, 


Archaic Sculpture, Gorgona Island, South 
America. — Mr. Janies Hornell, who is the official 
George Expedition, organised 
py the Scientific Expeditionary Kesearcli Associa- 
tion, gives in Alan for June a detailed account of 
TOC archaic sculptures wdiicli wore discovered on 
Gorgona Island, ofl the coasi of ( olombia. These 
sculptures were on two groups^ of boulders, the 
majority of the older examples being below present 
tidal level. On many of tli^ stones it can onlv be 
discerned that designs ha^e existed, but on four they 
are comparatively well preserved. These form an 
ordered group around a huge, roughly quadrangular 
boulder bearing upon its upper surlacc the repre- 
sentations of a pair of rude ungainly human figures, 
male and female, eacli with a n unifier of ra\s around 
the head in the shape of a halo. I'lie figures stand 
side by side. The male measures i ft. 10 in. in 
height. The outlines are fiirmed by broad, slialknv, 
rounded grooves f)n another stone is a rudely 
sculptured stopped p^ raniid of four supcTimposed 
platforms, progressively decreasing in size Six 
circular depressions or cups occupy the face of the 
third storey and the upper half of the second. This 
pyramid may be a representation of an eaiJy form 
of the Mayan and Aztec temple ol the sun, the six 
cups representing astial deities. Of the other two 
boulders, each has a representation of a monkey of 
crude and childish design. Othei sculptures, belong- 
ing to another ami later group, and potterv and 
stone implements were also found 

Australian and Mi lanesian APFiNiTirs in Souih 
America Ur. Paul Kivet, in a communication to 
the Acad^mie dcs Scnmccs et Belles J.ettics, which 
appears in the Comptes rendus covering the session 
1024, discusses the evidence for concluding that 
certain of the peoples of Central and South America 
exhibit affinities to the Australians and Melanesians. 
Up to the present, all efforts to establish a connexion 
between the languages ol America and of the Old 
World have failed except in the case of the Eskimo, 
whose language probably belongs to the Ural-Altaic 
group. .Now, how^ever, it appeals that the lloka 
group, comprising a great number of tribes, extending 
wutli some interruptions along the Pacific coast from 
the soutli of Oregon to 'rchuanle])ec, shows marked 
similarities in vocabulary to the IVlelaiieso-I^olynesian 
languages. A second, known as the Tson group, 
which includes the Patagonnins and the Ona, in like 
manner exhibits affinilics witli the Austialian 
languages. It is remarkable that tliose rescmblanres 
are found among the rare words wliich are common 
to the highly differentiated Australian dialects. In 
each case the similarities are the more noteworthv 
because the Australian and Mclane.'^ian vocalmlanes, 
from which the material for comparison has been 
taken, contain a comparati vely small number of w^ords. 
In iqoq, ten Kate and de Qualrcfages both pointed 
out that a Californian people and the Lagoa Santa 
race presented affinities in osteological characters 
with the hypsisteno-cephalic race of Mclantvsia, and 
this has recently been confinueci by K. X’erneau ; 
while Graebner, Nordenskiold and P Schmidt have 
minted to the remarkable similarities in South 
American and Melanesian material culture. In the 
'case of the Australian, Verncau has yiointed to the 
existence of a platy-brachy cephalic type in Patagonia 
which i$ Australoid, arid recently Lebzelter has 
described an Ona cranium in which this character is 
even more marked* 

dlF Inteu-IORnce Tests. — The Bureau of 
h«8 issued a leaflet (C»tv 


School Leaflet, No. 20), dealing writh the uses of 
intelligence tests in 215 cities. A questionnaire was 
sent to all superintendents of schools in cities of 
10,000 or more population with the request that they 
should indicate the various purposes lor which they 
arc using tests in the elementary, junior, and high 
schools. The replies show that group intelligence 
tests are chiefly used in the schools for the purpose 
of classifying the pupils into homogeneous groups 
and for supplementing the teachers’ estimates of 
pupils' ability, and to a much less degree for vocational 
guidance. Individual intelligence tests are chiefly* 
used for dealing with subnormal children and for 
classification purposes ; standardised educational tests 
are used for supplementing the teachers' estimates 
of the pupils' ability and for comparison with other 
school systems. Among the other purposes are : 
diagnosis of cause.s of failure, promotion, Vbcatioual 
guidance, establishment of classes both for sub- 
normal and supernormal children. The three tables 
supply some interesting and valuable information. 
It is surprising to find tliat they are utilised for voca- 
tional guidance purposes to a relatively small 
extent. 

“Water Siiut-okf'’ in Oilfields, — ^Mr. F. G. 
Eappoport read a pajicr on this important subject 
before tlie Institution of Petroleum 1 echnologists on 
5* wherein he demonstrated the necessity for 
close co-operation between chemist, engineer, and 
geologist in dealing with this problem. Little more 
than arbitrary methods ot prevention, usually con- 
fined to a paHicular well, used to be adopted, wdth 
the result that though the w^ell might temporarily 
benefit, it ultimately formed the means whereby water 
gained access to upper oil-bearing sands over a large 
area. Experience, liowever, has taught the lesson ,* 
so much so that to-day in many countries not only is 
there co-ojieration between the various operators con- 
cerned, but Grovernment regulations also exist in order 
to enforce those measures essential to the control of 
winter flow throughout the oilfields, for example, in 
California, Burma, Rumania, and the Dutch East 
Indies. From a chemical point of view the differ- 
entiation of waters associated with petroleum is a 
specialised analytical process which has developed 
greatly during tlic past few^ years ; such diflerentia- 
tiou is to some extent a means of sub-surface corre- 
lation of water sands, and hence often a key to the 
disposition of related oil sands. Cementation, the 
universal panacea for all w^ater ills, implies chemical 
research on the particular cement used. The mechani- 
cal means of preventing water encroachment concern, 
the field-engineers, who are not only responsible for 
the process of cementation or other method employed, 
but also, acting in consultation with chemist and 
geologist, are eareful to ensure that proper and 
systematic casing of the well is carried out for water 
.shiit-ofl, as much as for lining the well, a$ a factor in 
production. 

Estonian Oil-shale Industry. — ^The Estonian 
oil-shale or “ kukersite,” as it is knoVn, was first dis- 
covered by Engel hardt some 135 years ago, but its 
exploitation on a commercial scale only dates from 
1919, after the Estonian Government had taken over 
the original shale mine from the Germans, following 
their occupation of the country in 19x8. There are 
now two mines, one at Kohtla (open cut mining), the 
other at Kukrus© (undergrouncf system) ; a third 
mine at Vanamoisa has lately been develop^ by a 
syndicate operating with British capital. For 
there was an emtbut the State tnitiea nf sofl.oock 
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metric tons, while 13,240 metric tons were produced 
in the same year by private companies. Some 
diamond drill boring nOs been carried out for the 
purpose of testing the ejttent of available resources of 
kukersite. and the high reserve of 3800 million tons 
has been estimated ; to this must be added the re- 
sources of unexplored areas, which brings the esti- 
mated total up to 5000 million tons. Experimental 
distillation of the shale on a commercial scale, using 
a continuous producer - retort, has resulted in a 
throughput of about 8 tons in twenty-four hours, the 
yield of crude oil amounting to 20 ptT cent, of the 
weight of the raw shale. The ultimate composition 
of this oil is carbon 8i 2f) per cent., hydrogen 10 15 
per cent., oxygen 7 26 per cent., sulphur i 08 per 
cent., and nitrogen o 25 per cent. According to Mr. 
P. N. Kogerman, from whoso paper before the Institu- 
tion of Petroleum T(‘chnologisls on April 23 these 
facts were gathered, this oil is at present used mainly 
as a fuel oil, hlllo fractionation being attempted, 
though steam (hstillatiou at 100° C. yields a light oil 
suitable for motor cars, while a heavier fraction of 
motor oil " for oil-engines distils over between 
280-300® C. "J'he residue is a liigh quality “ shale 
asphalt.*' The success of this experimental work 
has led to the erection of a large oil distillation plant, 
consisting of a battery of six retorts with a 200-ton 
shale capacity in twenty-four hours, capable of yield- 
ing 40 tons of oil per day. 


The Causes of Glacial IhRiODS. — Geological 
evidence leads to the conclusion that there has ]>een 
a more or less regular series of glacial periods, alter- 
nating with warmer interglacial ones, in the histoty 
of tlie earth, but the theories advanced to explain 
their causes have been inadequate. A well-known 
Russian meteorologist, P. J. Brounov, has recently 
put forward in Pnroda, a periodical of the Russian 
Academy of Sciences, 1924, No. 7-12, a theory based 
on astronomical and meteorological data. Formation 
of glaciers, according to him, depends not so much on 
coldness of climate as on the quantities of snow fall- 
ing in a certain country. The main factor causing 
snowfalls are the ascending currents of air whicli are 
characteristic of cyclones. There are two zones of 
cyclones in the northern hemisphere — ^the northern, 
where the cyclones have a N.N E. direction and bring 
snowfalls, and the southern, with warm, rain-bringing 
cyclones. The two zones are separated from each 
other along the zone of barometric maximum, which 
runs around the globe between latitudes 33® and 35®. 
The latitudinal position of this zone plays a most im- 
portant part in determining the climate of the two 
cyclone zones. Its position, however, depends to a 
great extent on the velocity of rotation of the earth, 
since this influences deviation in the direction of 
cyclones. There is extensive astronomical evidence 
that the velocity of rotation of the earth undergoes 
fluctuations dependent on various causes. These 
fluctuations must result in corresponding shiftings of 
throne of barometri9 maximum, that is, in consider- 
ahllchan^es of climatic conditions in the cyclone zones. 
Acceleration of the velocity must result in shifting the 
zone of barome^ic maximum towards the equator, 
and that would mean a corresponding extension 
southwards of the northern zone of cold cyclones with 
fiilowfalls ; on the other hand, when the rotation of 
the earth becomes slower, the zone of maximum is 
, shifted northwards and wanner conditions prevail in 
the middle' latitudes. During the last glacial period, 

^ according to Prof, Brounov, the zone of barometric 
mspdmuih' ran in Europe, roughly speaking, along the 
,Mediteitatiefm Sea 7 after that petiodft shifted n^rth-; 
^ards; which ip a r^tlvely dryji^ 






southwards, and Europe is threatened wi£lt a new 
glacial penod. 

A New Pentameroid Brachiopod from Alaska, 
—Mr E Kirk has published a description of Harpid^ 
lum, a new pentameroid brachiopod from the Upper 
Silurian of south eastern Alaska (Proc U S Nat Mus , 
vol 66 art 32) So far as at present known the genus 
IS not represented elsewhere It resembles Con- 
chuham in its general proportions, and Pen tarn erus 
m being noiiplicatfe, but Harpidium and Conchidmm 
seem much closer genetically than either is to I^enta- 
mcrus No true Pentanjcrus has as yet been found 
in faunas of the north Pacihc type, but in the mtenor 
of Alaska what appears to be a Pen tamer us has been 
met with TJie interior region of Alaska, however, 
has c loser aflinilies with the Rocky Mountain geosyn- 
clinc and the interior of America than it has with the 
true Pacihi region The more or less complete 
separation of Pacihc and interior faunas seems to 
have held up to the time ol the high middle Devonian, 
when the re appeals to have been fairly free ( ommiinica- 
tioii between the tv,o faunal regions Ihe author 
describes and figures three new species of Harpidium, 

I^IPIR \IR IM 1g\pi and IHl SuDAN— The 
Alimstry of Public Works T gj pt has issued a Ph vsical 
Department I’aper No 17, on J he Upper ( urrents 
of the Atmosplierc in I gypt and tlie Sudan " by 
Mr L J Sutton, Director e^f the Meteorological 
Ser\ ice Pilot balloon observations weic commenced 
at the Observatory of Helw^n 25 kilometres south of 
Cairo in 1907, and daily asc e uts have been made except 
on bridays, during the four \ears 1920-1923 f)ther 
observatiems were made at Wad) llalfa, Khartoum, 
Mongala, and Roscires on the Blue Nile Ihe object 
of the paper is not onl> to find mean values of the 
wind velocity and direction at \dnous heights but 
also, when possible to associate those values with 
recognised type s of pressure distribution at the 
surface , thus a study of the daily weather map will 
provide better assistance 111 anticipating the upper 
winds than can be obtained from mean values 
calculated without respect to the surface pressure 
Pleven different types of weather in Egypt are con- 
sidered, and the accompanying pressure and winds 
arc illustrated by the several maps covering the sur- 
rounding neighbourhood for each Ihe frequency 
of occurrence for each t>pc is given for the several 
months and for the year 1 he discussion will w ithout 
doubt prove very helpful for aviation, and much 
valuable information is given of the upper air changes 
for the several stations and for the different types of 
weather 


A Student's Thfodolitf — ^The teaching of practi- 
cal surveying is often hampered by the fact that the 
number of instruments available for instructional 
purposes is small in relation to the number of students 
in the class The cost of the apparatus is usually the 
cause of the scarcity A Student s Theodolite, which 
has recently been placed on the market by Messrs. 

C F Casella and Co , Ltd , 49 Parliament Street, 
London, S W i, should help to overcome this difi&culty. 
The tnbrach, upper honzontal plates and standards 
are made of seasoned mahogany Ihe circles are of i 
hard white celluloid, 6 inches in diameter, and engine 
machined to i®. The telescope, which mves a mag** \ 
nificdtion of about 4 diameters, has a flxed diaphtaTO, ^ 
and both object-glass and eye-piece can be 
A graduated bubble and a trough compass are po- 
nded, and the mstrnment 1^ mounted on a twoidd 
^pod* is not 
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transit theodolite. The outfit should prove of service 
tiot assisting students to obtain an acquaint- 

antse with the broad principles of survey work, but 
also in preparing them to use instruments ‘with A^ernier 
or micrometer scales and other fine adjustments. 

T»e Spectroscopic Detection of Isotopes. — In 
line spectra, due to electronic jumps in the atoms, the 
effect of isotopes is exceedingly minute, since the 
energy changes are governed bv the amount of the 
nuclear charge, and the mass of tlia nucleus is <^f very 
little importance m detcnnining the frequency of the 
emitted light. In a paper ni.thc March issue of the 
Physical Review, l^r. R S. Mullikcn gives the results 
of an inv^estigation of the band .spectrum of boron 
monoxide, having shown in a previous paper that, in 
the case of a compound, one of the elements of which 
consists of two isotopes, similar superposed band 
systems are to be expected, on somewhat different 
scales, and with intensities proportional to the relative 
amounts of the two isotopes in the element. The 
band spectra are due m part to electronic jumps, but 
also very largely to Vibrations and rotations of the 
molecule, m which the masses of the nuclei are of 
importance, and the isotopic effects are considerable. 
Two such band systems exist in the spectrum of boron 
monoxide, the weaker and larger scale system being 
apparently duo to the loss abundant isotope, 
and the other to At certain positions m the 

spectrum, differences of mon* than 40 A U. were ob- 
served between the wave-lengths of corresponding 
band heads. The mcasuromouts agree in a remarkable 
manncT with the theor} . 

Mean hREi Path of Nfaurai. Silvt*!! Aioms in 
Nitrogin. — Dr, F. Biel/ describes, m the Zeit- 
schfift fur Phy^ih, Apiil /8, a senes of measurements 
made with an apparatus similar to that previously 
employed by J’lol. Iforn and hraulem Borman A 
stream of silver atoms passed from a chamber, which 
w^as heated in an electiic oven, through a narrow 
tube, into a space containing cool nitrogen at a low 
pressure, forming a narrow “ beam.'’ Ihrec small 
glass plates at different distances from the entrance 
tube could be* shifted in turn into the jiatli of the 
beam by means of a magnetic arrangement, the times 
of exposuic of the three plates being nearly eipial. 
The tliin layers of silver deposited wx*re treated with 
iodine vapour to convert them into silver iodide, and 
their thicknesses, vvhicli varied witli the distance 
from tlie entrance tube, were measured, using an 
Abbe microspcctroscope and the Wiener inlcrieiencc 
method. The mean fice path of tlie silver atoms was 
then calculated by means of a formula derived by tlie 
author, and it was found that the piudmt of pre.ssure 
and mean free path was constant, witlim the limits 
of experimental error, for pressures of i to 7 x 10 » 
mm, Hg. The radius of the neutral silvtr atom 
calculated from this product is i o A.U. ; values rang- 
ing from o 57 A U. to x 78 A U have been found by 
other observers using other methods. Dr Biel/ states 
that no source of error occurs m his experiments whica 
would make lus value too low. 

‘ Optical Phenomena am> th> Quantum Thlorv. 
*^ln tlic April numbei of the Physical Revuw, Dr. 

C. Slater puts forwaid a detailed theory of optical 
phenomena, based on suggestions already made by 
him in conjunction with lk)hr and Kiamers (Pin/, 
'Mag,, Vol. 47, p. 785). The atoms are supposed to 
radiate and absorb during the stationary stales, and 
the iransitions from orbit to orbit influence ladiation 
"Only by terminating the radiation characteristic of 
the first state and commencing that of the second. 
The strict law of cpnservation of energy does not 
hold, ^©e.the atoms io not change their energy 


while radiating, though the energy in the field of 
radiation increases during this interval ; the atomic 
energy changes discontinuously during tlie transitions. 
There is, how^ever, conservation of energy and of 
momentum, considering both the atomic energy and 
that of the radiation field, when an average is taken 
over a great number of atomic processes. The new 
suggestion is made that resonance radiation is to be 
identified with the radiation of the spherical wavelets 
w'hich, by their interference with the external field, 
also produce absorption. Kinstein’s statement of the 
probabilities of the transitions of atoms is used, and 
the probability of interruptions of coherent vibrations 
is discussed. * Detailed d(,*scription.s of the fields 
emitted, w^hich (‘/insist of spherical wavelets with the 
fre(juencies of the various (]uantiim lines which the 
atom can emit or abscxrb in its existing stationary 
state, are given, and it is shown how dispersion 
results. Tlie assumptions made satisfy the corre- 
spondence principle, and the* radiation field i.s essen- 
tially like that of the cla.ssical theory, which is known 
to agree generally wuth exjieriment. The theory 
gives a minimum value for the breadth of emission 
and ab.sorption lines, which is the .same for both 
clas.scs and depends on the finite life of the wave- 
trains ; KirchhotTs law also holds for these lines. 
The applications of tlie new' theory to emission of 
light by bombardment wdth electrons at the resonance 
potential, to nvsonance radiation and its quenching 
l)y foreign gases, and to absorjition, scattering and 
dispersion arc dealt w'ith in a satisfactory manner. 

Total Hkat of Surkrheatkd Steam. — The 
electric liglitiiig industry is looking forw'ard to great 
improvements in steam generation in the boiler-house. 
During recent years the standard working steam 
pressures Jiavc risen from 200 lb, per sq. in. to 450 lb. 
per .sq. in. ; but much higher pressures are in use. 
The E(li.son Co. of Boston has boilers supplying steam 
at a pressure of 1200 lb. j>er sq. in. to a high back 
pressure inrbo-generaior. 'I'he exhaust steam is 
reheated to 700° h'., and then enters a second turbine 
which is of ordinary (;onstruction. Engineers an? 
contemplating evtm higher pressures. In the June 
issue of World Power, a vahiabli^ report by Prof. H. I.,. 
Callendar to the Electrical l^(*.search Association on the 
total heat of super heat(‘d steam at high pressures is 
published. Many conllicting tables have recently 
been published in Chinnany of the total heat at 
saturation. As a rule these have been obtained by 
extrapolating empirical formulaj representing small 
uncertain deviations at comparatively low pressures, 
litth^ regard being paid to the well-known properties 
of fluids in the critical region. In this report Prof. 
Callendar describes a direct method of measuring the 
total heat which has already been applied successfully 
at moderate pressures and, provided the difficulty of 
regulating the pressure can be surmounted, there is 
no reason wdiy it should not give with equal facility 
accurate results at the highest pressures obtainable. 
There are many advantages in the steady Bow method 
of calorimetry which he adopts over the more orditiiffy 
methods. The difference of temperature to^oe 
measured is steady, and admits of direct observation 
by a single reading with a differential ^air of platinum 
thermometers. No correction has to be applied for 
the water-equivalent which is so great a source 
uncertainty at high temperatures. The flow of the 
fluid itself supplies sufficient stirring, and each part 
of the apparatus can be jacketed with its^own flow. 
A discussion is given of the effect of time-lag in evapor- 
ation of nuclear drops. The primary object which 
the author has in view is the verification of the tables 
of the total heat near saturation^ and his results will 
be of great value to the electrical industry. ^ 
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Southampton Meeting of the British Association. 


Local Arrangements. 


^HE week from Wednesday, August 26, to 
^ Wednesday, September 2, will see the British 
Association for the Advancement of Science at 
Southampton for the third time in its long history 
of ninety-five years. Twice in the past, in 1846 under 
the presidency of Sir R. I. Murchison, and also in 
1882 under Dr. (afterwards Sir) Charles Siemens, has 
it met there, and this year will see it once again in 
Britain’s premier passenger port under Prof. Horace 
Lamb, formerly of the University of Manchester, 
Arrangements have been made with British railways 
so that members of the Association attending the 
meeting may obtain return tickets to Southampton 
at riie price of single fare and a third. 

The Reception Room will be the King Edward VJ . 
Grammar School, wdiich is conveniently and centrally 
situated, facing the open space called the Marlands, 
on one side of which is the public stance for chara- 
bancs, while close behind it is the West Station on 
the main Southern Railway line from Waterloo to 
Weymouth, at which most of the visitors to the 
meeting will alight from their trains. For the con- 
venience of the members it has been arranged with 
the railway authorities for a special train to be run 
from Waterloo on the day before the opening of the 
meeting (Tuesday, August 25). Within easy distance 
of the Grammar School are to be found the shops 
and restaurants of Above Bar Street, and an agreement 
has l>een reached with a firm of local caterers to 
take for the w'eek of the visit the Coliseum, a hall 
capable of seating j6oo, and run it as a restaurant at 
which lunches and teas may be had. 

At the town end, within a short radius — half a 
mile at most-— of the Reception Room, sections A, B, 
C, F, G, and M have found suitable accommodation. 
In the Free Library across the park from the Grammar 
School, C (Geology) comes nearest; opposite it, at 
the far corner of Brunswick Place and Dorset Street, 
A (Mathematics and Physics) occupies the Lamb 
Memorial Hall ; farther up the street from the Free 
Library on the London Road we find in order B 
(Chemistry) at the Kell Hall, corner of Bellevue Road, 
and M (Agriculture) at the Friends’ Meeting-House 
in Ordnance Road, immediately opposite the main 
entrance to the Ordnance Survey Office. In the 
opposite direction from the Reception Room, at the 
bottom of East Street, K (Economics) and G (En- 
gineering) are housed in the new Wesleyan Central 
Hall, the auditorium of which will be the place of 
meeting for the presidential address on the evening 
of Wednesday, August 26, and also for the ('children’s 
and Citizens’ Evening IcCctures. The Royal Pier, in 
the pavilion of which the mayoral reception will be 
held on the evening of Thursday, August 27, is at a 
tramcar terminus not far from the south end of the 
Hji^ Street, which, passing northwards as Above 
Street, London Road, and the Avenue, is the 
prihcipal thoroughfare of the town. About the middle 
of the Avenue, section H (Anthropology) is located 
at the Avenue ^lall, attached to the Avenue Con- 
gregational Church. The ordinary tramcar service 
passes by or very close to all these meeting-places, 
the la$t mentioned of which, the Avenue Hall, is the 
most distant, being about one mile from the Reception 
Room. 

Tne r<5niaining sections, D, E, I, J, K, and L, meet 
at the University College, Highfieki i D (Zoology) in 
the mam corridor to the right of the south entrance 


associated with this section Is the important exhibi- 
tion of maps belonging to Sir George Fordham ; I 
(Physiology) at the opposite end of the main corridor 
to D on the ground floor opposite the Men’s Common 
Room ; J (Psychology) in the I^ibrary and Senior 
Common Room op the first floor above 1 ; K (Botany 
with the subsection of Forestry) on the first floor 
above D ; and L (Education) in the newly built 
Assembly Hall opposite the ( 2 olle^e Refectory, where 
luncheons and teas may be had. This grouping of half 
the sections at the University College, which is rather 
remotely placed from the central Reception Room 
and is a good ten minutes’ walk from the tramcar 
termini at cither Bassett or Portswood, has neces- 
sitated for the convenience of the members a special 
bus service past the College buildings to join up with 
the rest of the town. 

The University College has ’put its three hostels 
at the disposal of the Association. The largest. 
South Stoneham House, a Queen Anne mansion 
surrounded by beautiful grounds, will house the 
Secretariat ; the next, Highfield Hall, will accommo- 
date some sixty members as a hostel, and in the same 
way South Hill, a former residence of the Bishop of 
Southampton, about half that number. South Hill 
is situated some ten minutes’ walk from the Bassett 
tramcar terminus or from the University College. 
Highfield Hall is on the Common, not far above the 
Avenue Hall; while South Stoneham, a former resi- 
dence of Lord Swaythling, is at Swayihling, close to 
the car terminus and railway station of that name. 
It is fully two miles distant from the Reception 
Room anci almost tliree miles from the Wesleyan 
Central Hall, though connected to both by electric 
tram service of some half an hour’s duration. 

Garden parties have been o tiered by Lord and 
Lady Swaythling at Tow'iihill Park; Lord and Lady 
St. Cyres at Walharnpton, near Lyminglon ; and Mr. 
W. C'ollins at Westend ; while the ("unard and White 
Star Companies, with their wonted generosity, have 
invited as many members as may care to go to see 
over one of their ships. 

Southampton is remarkable for its fine open spaces, 
which stretch from the lower part of the town almost 
without break to the Southampton Common, the 
latter covering an area of more than 360 acres of 
virgin land. Its immediate environs include many 
places of great natural beauty, (xeneral excursions 
are being arranged to visit old Southampton, the 
Docks, New Forest, Stonehenge, and other places 
of interest in the neighbourhood. The full list of 
excursions, including sectional ones and visits to 
works, will be given later in detail. W'hile tickets 
for the general excursions will be obtainable at 
a counter in the Reception Room, those for all 
the sectional excursions may be had from the , 
local sectional secretaries at the various rendezvous 
of the sections during the week of the visit* The 
committee of the Royal Yacht Club has very kindly 
extended hospitality of honorary membership to the^^ 
visiting members of the British Association. 

Southampton, rich in historical associations, ! 
favoured by its geographical situation at the con- 
fluence of the rivers Itchon and Test, and unique* i 
in its modern commercial development, awaits 
advent of the British Association into its midst 
great interest. It is fully Conscious qf the^' honottr:! 
conferred on it by such a visit, mid is determined 
to make it the signal success which the occasion ' 


-on the ground floor next to the Woman’s Common to make it the signal success wmeh the occasi 
E (Geography) in the Engineering block — * demands; 'W, Rae Sherriefs 

, NO.; 89c^;:%u-rf6|V r ^ 
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Meteorology in the 1 

l^e occasion of the establishment of a new 
observatory at Bogotli, capital of Colombia, in 
conn^ion with a general reorganisation of official 
geophysics in the Republic, the director, the Rev. S. 
Sar^ola, S. /,, is anxious that attention be directed 
the first publication of the new institution (Notas 
Geofisicas y Meteorologicas, No. r, Bogota, 1024). 
Xhis comprises a description of the new observatory, 
a history of previous observ atari e?, in the work of 
which Baron Humboldt interested himself a century 
or so ago when travelling in Soiflh America, an account 
of the physical geography of Colombia, and a dis- 
cussion of climatic, magnetic, and seismic conditions, 
together with copious meteorological statistics for 
Bogota, at an altitude of about 9000 ft. on the 
©astern ridge of the Cordillera, and other cities. 

Father Sarasola desires especially to make known 
that neither at Bogota nor other places in this quarter 
of the globe does observation establish anything in 
the nature of a constant upper wind from the S.W. 
answering to the " anti-trade of the text-books. 
It appears from the data relating to upper-cloud 
movements which are given, not only for Colombia, 
but also for neighbouring countries, including the 
West Indies, that the most prevalent direction of the 
upper current is S.E. rather than S.W. This, we 
would observe, is in conformity with the view that 
the real direction of the return or counter-trade in 
the northern hemisphere, at the equatorial limit, is 
3 .E., becoming S.W. towards higher latitudes (see, 
Eor example, W. R. Blair’s pajier on the planetary 
circulation in the Moyithly Weathrr Review for April 
1916). But however this may be, we are really 
not surprised at Father Sarasola’s failure to observe 
a, constant anti-trade ov^er C'olombia, and we think 
that he may possibly be under some misconception 
IS to the extent to which ICuropean meteorologists 
nowadays really believe in the fixity of the so-called 
trades and anti-trades. The fact of the matter is 
that these terms, though useful and proper generalisa- 
tions from the facts of wind and pressure distribution 
IS shown on mean or average charts, should not be 
applied loo rigorously to actual momentary distribu- 
tions without first of all formulating a definition of what 
i trade or anti-trade really is. Not only do the 
conventional trades moving round the flanks of the 
subtropical anticyclones shift their latitudinal limits 


Republic of Colombia. 

with the seasons, but they also vary their position 
with changes in the day-to-day distribution of pressure, 
so tliat the task of identifying a given air-current as a 
‘Trade '* would not always be possible without an exact 
definition which would l)e difficult to frame. We arc 
therefore the more convinced, from the unfruitful 
search in Central and South America for the stereo- 
typed anti-trade of the text-books, that the terms 
“ trades “ and “ anti-trades,** like “ westerlies *’ of 
higher latitudes, should only be used in a generalised 
sense to denote the average trend of the circulation 
of the atmosphere within certain belts of latitude. 
At the same time we are fully aware that there are 
certain ocean tracts where unmistakable “ trades ’* do 
blow very steadily for weeks on end in a way that the 
higlily variable “ westerlies *’ do not. 

Since climate cannot be properly portrayed by 
statistics alone, which can never render local colour, 
it is pleasing to find Father Sarasola quoting a vivid 
description of a writer, Senor Caldas, of climatic 
conditions on the west coast of Colombia, which, with 
a mean annual rainfall of about 200 in., is one of 
the wettest regions of llic globe. We render the 
passage from the Spanish : “It rains for the greater 
part of the year. Legions of clouds hurl themselves 
against the sky from the direction of the Pacific. 
The west wind, which reigns constantly over those 
seas, fiings the vapours on to tlie continent where 
the Andes arrest llicm in full career. There the 
clouds accumulate ami give the mountains a dark 
and menacing aspect, 'flie sky vanishes, and on all 
sides appear nothing but heavy black clouds threaten- 
ing all living creatures. An oppressive calm super- 
venes marking a terrible moment ; then a hunicane of 
wind uproots immense tn^cs, to the accompaniment of 
electrical explosions with dreadful cra.shes of thunder ; 
the river.s leave their channels ; the infuriated sea 
inundates the coast with gigantic waves ; sky and 
earth are confused, and rill seems to herald universal 
destruction. In the midst ol so much turmoil the 
traveller turns pale ; but the native of the Choco 
stays quietly at home in the bosom of his family, for 
long expcTionce has taught him that the results of 
sucli convulsions of Nature are seldom mournful, 
that it is all nothing but light, w'atcr, and noise, and 
that within a few hours etpiilibrium and calm will be 
restored.'* L. C. W. Bonacina. , 


Chlorocruonn. 


T HK study of the pigments occurring in Nature 
has shown that from both the ha'inoglobm 
of animals and the chlorophyll of plants, substances 
of similar chemical constitution can be derived under 
the influence of appropriate reagents "Ihese bodies 
are known as the porphyrins and aie made up of 
pyrrol groups : but from This point the resenihlanc e 
between lixmoglobin and chloropiiyll ceases, smee 
the former contains iron in its molecule, while mag- 
nesium IS present in the latter ; also the other gjoups 
present in the respecti\e molecules and the lunctions 
of the substances themselves are dillerent How 
far the resemblance between these two pigments is 
significant IS uncertain, since the iletails of the 
synthesis of luemoglobm in the annual body are un- 
Imown, but it IS possible that the pyrrol rings liave 
some special property which serves as a useful basis 
on livhich to build up more complex substances with 
the peculiar properties of hamioglobm and chlorophyll 
respectively. In this event the difference in their 
fufictions tvill be largely due to the other constituents 
<of their molecules, 

^ VQL.'J'I6] 


There appears to be no reason, however, why other 
substances derived also from the porphyrins should 
not be found in Nature, if compounds with similar, 
or possibly even dissimilar, properties to haemoglobin 
or chlorophyll are rcijuircd in the economy of the 
organism. An example is chlorocruorin, the green 
pigment in the plasma of certain polychactes (the 
ChlorhmmicUe and the Sabcdliformia). H. Munro 
Fox (Proc. Cambridge Philosophical Society (Btor 
logical Scicnce.s), i92f, vol. i. p. '404) has recenny 
given an account of some of the properties of this 
substance. The specimen examined* was obtained 
from the blood of Spirographis Spe.llamanii : anci 
although green in colour it is related to haemoglobin, , 
in that the porphyrin from which it is derived is the 
same as, or closely allied to, hacmatoporphyrin. The 
pigment exists in both the oxidised and^ rcduccci*' 
forms, and from it a series of derivatives can be 
obtained which resemble those obtained from haemo- 
globin. The spectra of these derivatives are in many 
cases very similar To those of the parallel derivatives 
of haemoglobin; but with the bands shifted towards 
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th6 red end of the jj^ectrum : in a few cases the 
resemblance between!' the derivatives is less cl'^se. 
Even when the protein part of the molecule has 1 : en 
removed, leaving the hsematin derivative, the vo 
haamatins are not the same, so that although e ch 
consists of porphyrin + iron, the method of comb a- 
tion must oe difierent. Further divergence oc< rs 
when the protein is added to the iron-containing j irt 
of the molecule. 

The chemical similarity between chlorocruorin id 
hajmoglobin suggests a similaritv of function a o. 
Indeed the author shows that clilorocruorin can ct 
as a respiratory pigment, in that the oxidised f< ii 
can be reduced by exposure to a vacuum or by li\ ig 
tissues. The amount of oxygen m the blood il 
Spirograplns appears to be about one-third of t it 
found in a similar quantity of human blood, ' le 
function, however, of this pigment in the econc y 
of wonu is uncertain, since the blood does it 
undergo a complete circulation. Although it i y 
not convey oxygen from tlie surrounding mediun .o 
the body tissues as hajinoglobin does, yet it r y 
permit of a more active gas exchange and perhi s, 
at times, make the worm less dependent on lc 
oxygen in the surrounding water, Chlorocruc u 
thus appears to be “a um<iue case of the para ?1 
evolution of a substance resembling hcemoglobir 


faculty of science in succession to :Prot F. W. 
Burstall, his term of office beginning on September, 

At the recent degree congregation th6re were con- . 
ferred, among others, the following degrees : — ^D.Sc., 3 i 
Ph.D., 5 ; M.Sc., II ; B.Sc. with Honours, Bo ; B.Sc^ 
(Ordinary), 58. 

Edinburgh. — Prof. Shield Nicholson has resigned,, 
the chair of political economy, to which he was ap-'; 
pointed in 1880. j 

The University Court at its meeting on June 15 
approved the terras of an ordinance for the founda-; 
tion of the Abercromby chair of archaeology, 

.The resignation of Mr, J. F. Kees, reader ini 
economic history, was received and was accepted 
with regret. The University Court congratulated 
Mr. Rees on his appointment to the chair of commerce 
in the University of Birmingham, recently vacated 
by Sir William Ashley. ' 

Intimation was received of a legacy by Miss 
Catherine S. Howden of 5000^. to found a scholarship / 
for rc.search work, preferably in the domain of nervous 
diseases, and of a gift of 50/. by Mrs, John Harrison, 
to be applied in assisting the printing of research ' 
papers by members of the University. 

Dr. J, M. Woodburn Morison of Mancliestcr has 
taken up the duties of lecturer in electrical thera- 
peutics and radiology, which is part of a new course 
in clinical pathology. 


University and Educational Intelligence 

Abdkdren — Applications arc mvit(‘d from gra i- 
ates of the Unncrsity of Aberdeen for the Wib n 
Travelling Fellowship, which is for archaologicai ? cl 
anthropological research in the near East, includ g 
the Balkan Peninsula, Asia Minor, Palestine, Egj t, 
and Mesopotamia. The fellowship is of the anfn il 
value of 300/ , with a possible inciease, and is tonal e 
for two years. Applications must be received befc e 
August I by Mr. A. Martincau, i Golden Squa i, 
Aberdeen. 

Belfast.—- At the Summer Graduation Ccrerao y 
of the Queen’s Univensity, held on Friday, July j 
Prof. F.^ G, Donnan of tlniversity College, I.ondc 
received the degree of D.Sc. honorii> caui>a. Alter a 
very distinguished career as an undergraduate of 
Queen’s College, Belfast, Prof. Donnan obtained his 
degree with the highest honours in tlie late Royal 
University; and as professor of chemistry in the 
University of Liverpool and in Umversitv College, 
London, he has done work which has gaineef for lum a 
foremost position amongst chemists. The degree of 

D. Sc. hofioris cansa was also conferred upon Prof. 

E. W, MacBridc, professor of zoology of the Imperial 
Collie of Science and Technology, London. Prof. 
MacBridc was a student and scholar of Queen’s College, 
Belfast. He entered St. John’s College, Cambridge, of 
which he became a fellow, and he also graduated with 
the highest honours in the University of London, His 
work as a zoologist at McGill University, Montreal, 
and the Imperial College, London, is well known. 

Birmingham. — Sir Oliver Lodge has been appointed 
Huxley lecturer for session 1925-26, the subject of 
his lecture being “ Difficulties of the Ether.” 

Dr. G. F. Still has been appointed Ingle by lecturer 
fot 1926, and Dr. Leonard G. Parsons for 1927. 

Prof. Leonard Gamgee has presented to the Uni- 
versity a sura sufficient to provide a gold medal to 
be awarded annually to the candidate who passes the 
ammaler final examination for the M.B., Ch.B. degree 
and who gains the highest marks for surgery. The 
medal is to be called the Sampson Gamgee medal and 
is in jtn^fmory of Prof. Gamgee's father, who worked 
lor manyj'ears in the Birmingham Medical School. 
PjfoI, Tnrne;^ ha^ been elected Dean the 


London. — Prof. K. A. Gardner has been re-elected 
Vice-Chancellor for the year 1925-26. 

The title of professor of mycology in the University 
has been conferred on Mr. E. S. Salmon in respect of 
the post lield by him at the South-Eastern Agri- 
cultunil College. The title of reader in mycology in 
the University was conferred on Mr. Salmon in 1912, 
and since that date he lias published numerous 
papers on fungous diseases of plants and on fungicides. 

The title of emeritus professor of hygiene and 
public health in the University has been conferred 
on Sir William J. R. Simpson, as Irom the end of the 
pr<*sent session, on his retirement from King’s College, 
after twenty-seven years’ service, on the closing of, 
the Dc])artment of Bacteriology and Public Health. 

St. Andrew^s.— M. Etienne Gilson, Professor of the 
Philosophy of the Middle Ages at the Sorbonne, Pari.s, 
has just published a text of Rene Descartes' ” Dis- 
cours de la M6thode ” with a commentary. The 
volume is dedicated to the University of St. Andrews, 
which has recently bestowed the degree of LL.D. upon 
M. Gilson. ; 


We learn from Scietice that Mr. G. E. Merrick 
has given 160 acres of land and a sum of 5,000,000 / 
dollars towards the establishment of a university in 
Miami, Florida. The university, which was granted % 
a charter on April 5, will be non-sectarian and co- 
educational. 

Applications are invited by the Royal College of 
Physicians for tlie Streatfeild Research Scholarship in ^ 
medicine and surgery, the annual value of which will , t 
probably be 250/. and the tenure three yeai^, 
Applications must reach the Registrar of the College*/' 
Pall Mall East, S.W.i, not later than October i. 

The Dickinson Travelling Research Scholarship in 
medicine, which is open to students of the University 
and Infirmary, Mancliester, has been awardea by the 
Trustees of the Manchester Royal Infirmary ^ Dr. 
Raymond Williamson and to Mr. Leslie Witts. , 

London School; of Hygiene arid Tropical 
isii firep^ed to i^nsid^ from 
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stu 4 diiit^l&ps 4 il tropical medicine and hygiene. The 
are teach of tlie vahie of 250/. yearly 
' and hbmaUy be for two years. The latest date 
for IJie receipt of applications, which should be sent 
, to the ^cretaty of the School, 23 Endsleigh Gardens. 
K,W»i, IS Augast 31. 

I, , 'Applications are invited by the council of the Uni- 
j^etsity College of the South-West of England, Exeter, 

' for the Andrews Simons research studentship, value 
At 20/., for the furtherance of experintental research in 
|>liy^cs, chemistry, or other branch of .science. The 
) applications must be received hy the i^egistrar not 
later than August i. 


The Royal Commissioners for the Exhibition of 
'^^1851 have made the following appointments to Senior 
Studentships and Overseas Scholarships for 1925 
Senior Stuaentships : Mr. O. M. B. Bulman, Imperial 
College of Science and Technology (Geology) ; Mr. 
1 ?. A. M. Dirac, Cambridge (Mathematical physics) ; 
Mr. I. R. McHafifie, . University College, London 
(Physical chemistry) ; Mr. II. W. B. Skinner, Cam- 
, oridge (Physics) ; and Mr. D. L. Thomson, University 
of Aberdeen (Bio-chemistry). Overseas Scholarships : 
Mr. C. L. Huskins, Alberta (Cytology) ; Mr. A. R. 
.Fee, British Columbia (Biology) ; Mr. C. S. Hanes, 
Toronto (Biology) ; Mr. J. G. Wood, Adelaide 
(Botany) ; Mr. V, M. Trikojus, Sydney (Organic 
chemistry) ; Mr. S. W. Watson, South Africa 
(Physic.s) ; Mr. R. S. Allan, New Zealand (Geology) ; 
and Mr. J. J. Lennon, ITniversity ('ollcge, Dublin 
(Organic chemistry). 


The Ramsay Memorial Fellowships for chemical 
research are administered under a scheme framed on 
an international basis, the participating countries 
being Great Britain and Ireland, Canada, Denmark, 
France, Greece, Italy, Japan, the Netherlands, 
Norway* Spain, Sweden, and Switzerland. The 
fellowships, sixteen in number, are tenable in any 
university or other place in the United Kingdom 
possessed of the requisite facilities for research. In 
a speech made in response to the toast of the trustees 
of the Ramsay Memorial I^ellowships proposed by 
Sir William Bragg at a dinner given at University 
College, L«>ndon, on July 3, Sir Robert Hadfield ex- 
pressed the opinion that tlie bringing into our midst 
of young chemists selected from other countries to 
undertake research work has been a great success in 
promoting friendly relations and mutual understand- 
ing between men of science of different countries. He 
quoted with approval a suggestion made by a former 
fellowship holder. Prof. Henri Weiss of the IJniversity 
of Strasbourg, that the fellowships should be extended 
and young British skilled research workers should be 
sent to foreign universities. This theme — the rdle 
of the savant abroad as not only purveyor of light but 
'as promoter of peace and goodwill — ^is one on wliich 
‘ quite a number of public pronouncements have been 
' made in Great Britain during the past six months by 
;.«minent men of science, and it was discussed at length 
;at the annual conference of the Universities of Great 
^Britain and Ireland on May 9. In the United States 
l^ikewise it hais been much discussed and large sums 
OT inoney have been appropriated to translating aspira- 
lliohs into actualities, such as the John Simon Guggen- 
Mtetnorial Foundation, to which a " preliminary '* 
:bf 3 million dollars has been made, to provide 




^^y from forty to fifty fellowships for advanced 

^ abroad.'* The American Council on Education 

publi$bedi in the Educdiional Record for April a 
qrgmiisations interested in such 
: w proposes to invite them aU to a* confer* 

enc© at Washington in the autumn.^,. 
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Early Science at Oxford. 

July 2t, 1685. Mr. President being in tlie Chair 
acquainted the Society that in Northamptonshire 
about two or three miles from Astrop, there is dug 
a heaA y black earth, which being calcined comes to a 
black sand, some of which lie was pleased to shew us, 
almost as heavy as ye earth : A Magnet being applied 
to this sand, was seen to attract it. 

A letter of Mr. J.eewenhoock's concerning ye Genera- 
tion of man &c : from an insect was read. 

Dr Bernard presented some papers of Mr. Greaves 
giving an account of some experiments made at Wool- 
wich in ye year 1651 for ye triall of great guns. — The 
Doctor also presented ye Society with a Cornu 
Ammonia, Bclemnites, Lignum JosHle, Ostracties, 
all which were dug out of a well on a hill near Faring- 
don, 

A Letter from Mr. Aston dated July 15 was read ; 
it afiirmes yc time Zafler is nolliing but Kobalt 
calcined, yc comon Zafter being adulterated with 
pebbles. 

Dr. I'lot presented a Persian wood, which was 
observed to sink in water ; and a Hen’s egge sent 
him from out of Yorkshire, having a round hole at 
one end of about half an inc h diameter : this hole 
was exactly fitted by a little cap of ye same matter 
with ye rest of ye shell, but more protuberant, than 
yc end of an Egg-shell is naturally, and full of wrinkles ; 
the Cap is said not to have bt^en conlinued to ye main 
body of ye shell, but sticking close by its inner side 
to ye membrane, was by these nieanes kept as a 
cover on ye hole. 

A letter from Mr. Cole of Bristoll, dated July i6th, 
was communicated by Dr. Plot and read. 

July 22, 1684. Two Letters from Mr. Aston, one 
dated July yc lo, ye other 17, were read : An Abstract 
of a Letter from Dr Huntingdon sayes, #.that Mr. 
Tennant, a gentleman in Ireland, has lately invented 
an Engin for ye throwing of water, far exceeding that 
of Sir Samuel Moreland. 

Some of ye curiosities lately presented to ye 
University by Mr. Cole of Bristol, were communicated 
to ye Society by l>r. Plot ; as first, Sal Gemmae from 
St. John do Port Rico, one of ye Leeward Islands near 
Jamaica. It breaks generally into squares ; is 
transparent near four inches thick, so that at that 
thickness ye motion of a finger, playing up and down., 
may easily be discerned. Secondly, Silk Grass of 
three yards long found in yc swomps, or moorish 
grounds, in Virginia, growing upon a tall plant from 
which it is slnp't like Hemp. Thirdly Neopolitan 
black writing sand, wliich applyed to ye Magnet in 
great quantitys, and much more readily than ye ferrum 
Noricum, or any other ore we have yet seen. Some 
of this sand being calcined by Dr. Plot, ran into a 
mass, which, when cold, was very brittle. Other 
experiments will be tried on this sand by ye Doctor^ 
of which we are promised an account..^, 

Mr. (k>nningham affirms, that Sal Gemtnae is 
commonly thrown up by ye Lammaas floods within 
six miles of St. Andrews, and used by ye poor people 
instead of common salt. 

A letter from Mr, Flamsteed to Mr, Caswell, con- 
cerning ye late eclipse of ye Sun, and ye Macula Solis 
observed by him, was read. This great Astronomer 
does, in this letter, seem to question, whitljer these 
spots, seen^ by him, were not two differing spots, 
rather than revolutions of ye same spot ; altho ye 
manner of thdr opuxse along, ye disc of ye Sun, seems 
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Societies and Academies* 

London. 

Royal Meteorological Society, May 20. — F. W. 
Harmer and C. E. P. Brooks : Further remarks on the 
meteorological conditions of the T’leistocene epoch. 
The chief difierence between the North Atlantic and 
North Pacific Oceans is that the funner is open to 
the north, while the latter is practically closed to the 
north. Hence in the Atlantic the (hilf Stream travels 
north-eastward into the Arctic Ocean, while in the 
Pacific the Japan current is forced to turn south- 
eastward along the coast of America This ditference 
causes dillenmces m the pressure distribution ; both 
oceanic and atmospheric circulation combine to give 
western Europe a morci genial climate than the west 
of North America. 'J'he closing of the Greenland- 
Europe channel would bring about changes in the 
oceanic and atmospheric ciK ulations which woukl 
suffice to cause a glacial epoch in Europe. The 
diversion of the storm tracks and the conseqiu'nt 
alteration in the direction of the prevalent winds are 
probably even more important than the changes in 
the currents. The second part of the paper deals with 
the climatic changes in the Mediterranean region 
during the glacial period , the crowding together of 
the isotherms in southern Europe caused a great in- 
crease of storminoss there, to which was due the 
torrential rains of which we have evidence. -Sir 
Gilbert T. Walker : On periodicity. Proposals that 
have been made in recent years for modifying 
Schuster’s penodogram ; a new criterion for the 
reality of a period, with some applications to meteoro- 
logical data, is given, — Harold Jeffreys : On fluid 
motions produced by differences of temperature and 
humidity. It has been shown that the maintenance 
of a difference of temperature between parts of the 
same level surface in a fluid will necessarily maintain 
a permanent motion of the fluid, and that heating or 
cooling a fluid at an internal boundary will also 
maintain a permanent movement. A corresponding 
theorem is true for the supply of new constituents 
instead of heat. This result appears to contradict a 
theorem given by Sandstrom and Bjerknes, to the 
effect that a permanent motion is possible only if the 
place where the heat is supplied is at a lower level 
than that where it is removed ; but the arguments 
of these authors involve an unstated assumption, 
which seems to be untrue. Sandstrom ’s experiment, 
in which no motion was observed in a tank under 
conditions suited to the production of a circulation, 
is capable of a dynamical explanation based on the 
slowness of conduction and the consequent confine- 
ment of the currents to narrow regions where they 
would be very difficult to observe. It appears un- 
likely that it will often be possible to proceed by 
analogy from this experiment to the dynamics of 
wind, for radiation and turbulence will always re- 
distribute the heat in such a w^ay as to produce 
,, general currents ; but there may be some applications 
to ocean currents. — A. H. R. Goldie : Gustiness of 
wind in partitular cases. Deals particularly with 
examples trom the anemograph records of Falmouth 
f Obsfirvatory during periods of S.W. wind. It was 
found tixat the time interval of the rise and fall of 
the anemograph pen and of the breaking of the waves 
on the shore approximated to seven seconds. A 
further^ invesdgfition at Lerwick showed that the 
normal relaftion between range of gusts " and 
" hourly mean wind/" in the case of equatorial cur- 
rent«r ia about pne-^it 4 and nearly independent of 
Velodly. « - . 

■ ^^7, vot. 1 


SHEFFIEIfP. 

Society of Glass Technology, May 25 and 26.— 
W. E. S. Turner : Tlie nature and constitution of 
glass. The abnormal properties recently observed 
111 glass when heated in the annealing range (such as 
greatly mcreased theimal expansion, heat absorption, 
and modification of specific electrical cxinductivity ; 
and the changes of density and refractive index on 
heat treating glp.ss) have their counterpart in the 
changes of plasticity which glass exhibits when 
re melted or when the raw materials have considerable 
quantities of moisture or of certain salts present. 
Two fundamental factors are involved ; molecular 
complexity and the presence of compounds in glasses. 
— G. Tammann : Gn gla.sses as supercooled liquids. 
A discussion of the inflnen(*c of degree of under- 
cooling, uurlcus number, viscosity and other factors 
on the production of the glassy state. The customary 
soda-liine-silica glasses may bo regarded as ternary 
mixtures of NagSiO^, raSiO., and SiOg, The two 
(omponenls NagSiOg and CaSiGg crystallise readily, 
as do their mixtures, from which mixed crystals 
separate. With an excess of silica the nucleus 
number rif these mixed crystals is reduted extra- 
ordinarily, so that mixtures with an excess of 8 per 
cent, of silica or more solidify as glasses — A. Q. 
Tool and K K. Hill : Gn the constitution and density 
of glass. A glass is intermediate between the liquid 
and solid states. Its condition at 01 din ary tempera- 
tures may be considered as un(lercooU‘d, not alone 
with regard to the ptocess of crystallisation, usually 
known as the tiuc .solidification, but also with 
respect to the completion of many procc.sses normal 
to the vitreous condition. 'I'he maximum density 
change observed was i-io- -G. W. Morey and N. L. 
Bowen : The ternary system sodium metasilicate- 
calcium metasilicate-silit.a. The following new com- 
pounds have been found and their properties deter- 
mined. Th(‘ compound iNa./), C'aO, sSiOg, which 
melts ineongruently, forming a liquid richer in 
NagSiOg and NagO, 2C^aO, 3SiO.^; th(‘ compound 
NagG, 2('aO, sSiGg, which has a congruent melting 
|H)int at 1 284"^ ; and the compound NagO, 3CaO, 
bSiOg, which melts ineongruently at 1045^’, forming 
a mixture of wollastonite and a glass (umtaining 
approximately 15 per cent. C'aO, fjy per cent. SiOg. — 
K. W. (i. Wyckoff and G. W. Morey : X-ray diffrac- 
tion measurements on some soda -lime- silica glasses. 
(A preliminary note.) In some instances the broad 
bands thought to be characteristic of glasses have 
been found. In others narrow bands or lines liave 
been obtained which arc as sharp as the lines pro- 
duced by crystals of colloidal dimensions. —Sir W. H, 
Bragg : The structure of (juartz, yuartz changes 
its structure on passing through 575°. The high- 
temperature quartz is more symmetrical than the 
low, but th(* change is not severe. The four unknown 
qiianlitiCvS in low-temperature quartz reduce to due 
on passing to the high-temperature form ; the silicon 
atoms are fixed, and the oxygen atoms must lie on 
certain straight lines. Attempts to fix the positions 
of the oxygen atoms can be made, based on intensity 
measurements. 'The most probable value shows, 1 
somewhat unexpectedly, that each silicon atom is 
at the centre of a regular tetrahedron of which the 
four corners are -occupied by oxygen atoms. Assum- 
ing that the low- temperature quartz is not very 
different from the high-temperature quartz, the 
various twinnings of quartz are readily accounted 
for. — Vaughan H. Stott : The viscosity of glaaS. 
Final relations between viscosity and composition, 
[vin which errors due to impurities or inaccurate 
[ com|)Ositions generally are not considerably greater 
^erroxa ,0^ the viscosity .determinations 
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ijicjnsetvcs, tsnnot -be obtsiiwd Baless the ^iaiases 
are prepared from materials of known purity and 
melted without contaminat;on. Tliis at present 

g recludes the melting of large pieces of glass, and 
mits |he design of viscosi meters 

Paris. 

Academy of Sciences, [une 15. — The president 
.announced the deaths of Louis Gentil and Dr. 
Depage. — A Haller and Ren6 Lucas : The rotatory 
^wers of certain derivatives of dliinplior. Seven 
derivatives of camphor were studied. The spccilic 
rotatory powers were measuwid for seven wave- 
engths (7-6708 to ^3.58) in four solvents (alcohol, 
lenzene, carbon disulphide, cyclohexane). The 
Jrotatory power varied considerably with the solvent. 
; — J. Costantin : An old asymbiolic culture at the 
Museum. — Louis Lumidre : Concerning the invention 
5 of the kinematograph. A claim for priority.— J. 
' Haag : The probability in a circle. — Berlrniul 
'Gambler : Surfaces of which a finite or infinite 
number of asymptotics Jielong to a linear complex. — 
Maurice Fr^chet : Abstract point transformations. — 
N. Lusin : Tlie properties of projective ensembles.- - 
P. J. Myrberg ; Automorjih functions. — B. Galerkin : 
The tensions of a prism having a rectangular isosceles 
triangle as base. — T*aul Woog : Measurements of fhly 
friction. Data are given for various oils, either 
alone or with the addition of fatty acids. — Andre 
Metz : A relativist definition of simultaneity. — T, 
Peczalski and G. Mokrzyeki : Study of chemical 
compounds of salts in the electric arc. The distance 
between tlie electrodes of the arc and the intensity 
of the current were kept constant. Mixtures of 
oxides were placed in a crater on the positive electrode 
and the fall of potential measured. The curve 
obtained by jilotting composition of the salt mixture 
against the volts indicated the formation of com- 
pounds. — N. Pariselle : Contribution to the study 
of the rotatory power and dispersion in the terpene 
ij^ries. — N. Pauthenier : The rotating arc between 
j^irbon electrodes. — Marcel Peschard : The magnetisa- 
P^n of ferro-nickel : .saturations and atomic moments. 
®^Jean Jacques Trillat : Study of soaps and fats by 
leans of the X-rays. — A. Boutaric and Mine. Y. 
fani^re : Tlie iiilluence of very small quantities 
J foreign substances on the stability of colloidal 
Ktiutions. Tlie addition of a small quantity of an 
lectrolyte to a colloidal suspension may protect 
be solution against the llocculating action of an 
ectrolyte, may accelerate the llocculation, or may 
) without effect. The results of experiments with 
j|:wo different electrolytes on a colloidal solution of 
ulphide of arsenic are given in the form of a table. — 
L. Damiens : An artificial magnesium silicate. — 
T, A'Uger and T. Karantassis : Researches on the com- 
Dle^es of stannic iodide. The compounds RbjjSnIe, 
and | As(CTl3)4l3SnI(| have been isolated. — 
'fP. ;Lebeau and P. Marmasse : The estimation of 
carbon dioxide and carbon monoxide. The carbon 
: dioxide is removed by cooling with liquid air, which 
kt the same time removes higher lujraologues of 
^.naethane, ethylene, acetylene, and other gases likely 
Etb interfere with the iodine pentoxide reaction. 
[(The gas is then passed over iodine pentoxide at 
;®50^ C. and the carbon dioxide resulting from the 
i bxidation of the monoxide again removed at — 190^ 
jThe method has been applied to the determination 
of, CSM:bon monoxide in commercial hydrogen and also 
to the search for carbon monoxide in gases from 
vbdtings at Pechelbronn : the results in the last-nanied 
gases were negative. Air gave tracesof carbon monoxide 
(lISS than 5 p£^ts per million) , — Paul Pascal : New com- 
plexes of irbii derived from the triazines. — Charles 
Pr 4 ycwt:,,|iiethylphenylbut^ Gaubert: The 

Lottgeham^n: The 
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polymorphic transformations of silica. — Jacques de 
Lapparent : The relations between the hydrocarbons 
and carbonates in silex and the phtanites. — Matnioe 
Jean : The nature of the internal liber of the seedling 
of Convohmlus tricolor. — A- Tronchet : Polycotyly 
and schizocotyly in DUnof phoiheca plmiolis, — ^^M. 
Bridel and P. Picard : The preparation and properties 
of monotro])itoside. 60 grams of this ghicoside have 
been extracted from 20 kilograms of bark of Bcttila 
lenta. Tull details of its physical and chemical 
properties are given. It iurnishes methyl salicylate, 
gluco.se, and xylose on hydrolysis.— Ken^j Jeannel : 
The homologies of the articulations of the leg in 
insects.- -Stephane Dombrowski : 'The permanent 
regimes of concentration in a run vectioii current and 
its application to physiology. ^ — Alphonse Labbe : The 
curves of growth of Artcniiii arietnui, 

Rom 1C. 

Royal Academy of the Lincei, April .4.. — Leonida 
Tonelli : IVoblein of primitive functions. — -Gabriella 
Arincllini Conti : Observations ot the position of the 
planet Urauu.s on the occasion of its conjugation with 
<)6 Aquari. — O. M. Corbino and E. Persico : Secondary 
oscillations in a generator with a three -electrode lamp. 
— A. L. Herrera : Photomicx*<)graph.s showing karyo- 
kinesis figures in metaformaldehyde crystals. — F. 
Sbrana ; Characteristic property of poly harmonic 
functions and .solutions of the etjuation of vibrating 
membranes. — Umberto Crudeli : Rutherford -Bohr 
triangular systems in relative equilibrium. — D. J. 
Struik : Irrotational waves in channels. — G. Ponte : 
Vulcanological investigations. Vulcanism causes a 
gradual impoverishment on the earth, not only of 
atmospheric oxygen but also of water vapour, similar 
to that which seems to have taken place with greater 
intensity on the moon. — E. Adinolh : Influence of 
X-rays ou the crystallisation of bismuth. X-rays 
exert on bi.smuth, during its cry.stallisation, an effect 
similar to, but distinct fn^m, that caused by impurities, 
and varying with the hardness of the rays used. — 
Enrico Fermi : Relation between the constants of the 
infra-red bands of triatomic molecules. For these 
molecules, the three atoms of which must lie in one 
plane, the expression 

' = ' 4 -- 

Ar. A»'.i 

is deduced for the relationship between the constant 
frequency differences of the lines in the infra-red band. 
The only triatomic molecule for which the necessary 
data are available is that of water vapour, and in this 
ca.se the above equation holds within the limits of 
experimental error. — U. Sborgi : Electronic theory of 
the anodic behaviour of metals, especially of tpose 
exhibiting passivity phenomena. — G. Malquori : Mixed 
silver-copper basic salts. Investigation of the system 
Cu( 01 1)2 - AgNOg - HgO indicates the existence . of 
only one mixed basic salt, which has the composiitioii 
3 Cu(OH) 2, 2.^gN02, 3H2O, and is stable in the presence 
of silver nitrate solution of concentration not lower 
than 0 78 per cent. — laiigi Settimj : Transformation 
of nitrogen compounds (proteins) in preserved food 
produce. In food materials, whether tinned or in 
contact with the air, the insoluble nilrogs^n compounds 
undergo gradual transformation wdth production of 
an equivalent quantity of soluble nitrogen compounds. 
— Pasqutni : Further considerations on the forma- 
tion of the pecten in the development of the eye of 
Gallus domesticus. The evolution of the pepten iu the 
development of the fowl's eye consists iw a gtadual 
lamination of the original pecten with consequent 
increase in its height in the vitreous humour ; further, 
the lamina devejops longitudinal folds, whicih increase 
its surface of contact with vitreous body. — 
Umberto X>! Ancona :,. Nerve, endmgs the somatic 
muscles of the ^tiecapod crustaceans. ^ 
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Official Publications Received. 

Atmalfts (lo rObsorvatolrirKoyal Ue BolghiUR. Troisi<*me Serle, Tomo 2, 
Fawj^ule 1. par Htroobant. Pp. 74, (Tournai : InipriineriH 

doft EltabliHS6in«nts Oasberman H.-A.) 

Htiidusa frcjni thd Plant PhyHioloj^ncal Laboratory of (lharleS UniverHlty, 
Prague, Kdjted by Prof. Dr. H. Nrinec. Vol. 2, H»24. Pp. 106+-5 
plates. ‘ (IVague.) 

Carnegie IuHtitutlon of Washington : Kugrnics Olllco. Hullrtin 

No. 24 *. Body Build ; its DuveloinuHiit and luhenlance. By C. B. 
Davenport. Pp. 4i;. ((’old Spring Harbor, Long Island, N.Y.) 

City and Ctnitdy of Kingston ni>on Hull, the Third Port of tho United 
KingdoTTi. By T. Hhojipard. (British En»]»irp Exhibition, Wembley, 
1926: Mull Civic Fortnight, July 7tli to 20th.) l*p. 40-piO plates. 
(Hull.) ■ 

Memoirs of the National Academy of Scjences, Vol. 20: Tiie Amer'ican 
(3aks. By William Troleaso, Pp. vl2r)r>P420 plates. (Wasliington : 
Government Printing Office.) •-'(> dollars. 

Htatens Meteorologisk • Hydrograliska Anstiilt. Arsbok, 6, 1024. 2: 

Ncderbonlen I Hvmige. Pp. IjO. (Htockholni.) r» kr. 

Auimls of tbe (.Medodejingen van ht*l) Transvaal Museum. Vol. 11, 
Part 2, containing : Native Dolls in the Transvaal Museum, by A. 
Uadcliff'e Brown ; 1 : Initiation ol Girls in the Masiyeni District, 
Portuguese East Africa, 2 : Note on the Decorations on Carved Wooden 
Food-Bowls from South Cliopiland, Portuguehc East Afiica, li: On some 
Ritual Objects of the Vandau in Hoiith C'hupiiand, Gs/u, PortngucHe East 
Africa, by E. Dora Earthy; On the Devidopnieiit of the Kpl]>ubis *' 
or AVnopiot, fjy Dr. C. O. H. d« Villiers. Pp. UU - laf.-f- plates 
(Cambrhige : Printed at the University Pres.s.) 

Department of the Interioi : U.S. Geological Survey. Bulletin 761: 
Ooutribubions to Economie Geology (Short Papers and Preliminary 
Reports), 1023 24. Part 2; Mineial Fuels. Pp. VH-.42I-326. Bnlletm 
700-C : Kroaion by Solution and Fill. By Willis '1*. Lee. (Contributions 
to the Geography of the. United States, 1923 21.) Pp. li-p 107-1214 plates 
23-80. Bulletin 7HU-A : The Melrose 14io.sp)iate b’leld, Montana. By 
R. W. Richards and J. T. Pardee, ((jontnbntions to Keononilc Geology, 
1925, Part 1.) lv4-:i2d-2 ])late.s. Water-Supply Paper 520- F : 

Temperature of Water available foi Industrial Use in tlie United State*. 
By W. D. Collins. (Contributions to tho Hydrology of the United States, 
1928-4924.) Pp. 11 4* 97-1044- jdates S-11. Water-Snpjily Paper .Vjo-G : 
Some Floods in the, Hocky Mountain Region. By Robert Follaiisben 
aud Paul V. Hodges, ((^minbutioiis to llie Hydrology of the Uniteil 
States, 1023 1024.) Pp. 114 10.>-129-| iv. Water-Supply Paper .528; 
Surface Water Sup|»ly of the United States, 1921. Pml 3: Ohio River 
Baani. Pp. vi I- 3104- 2 plates, 80 cents Water-Supply I’apcr .531 : 
Surface Water Sujjply of the United States, 1921. I’ait 11 : Paeitie Shipe 
Basins m Chilifornui. Pp, vii 4-8044 2 plaDn 25 cents. Water-Supply 
Paper 530 : Surtaco Water Supply of the New-Kunuwha River Basm, 
West Virginia, Virginia and North Carolina. Pj>. iv | 2824-2 jdates. 3.5 
cents, Water-Supply Paper 5.30 : Geology and Ground-Water Resources 
of Townsend Valley, Montana. By .1, T. Pardee. T>j». iv-f-UJ -|-2 plates. 
16 cents. (Washington ; Govtunmeiit Printing Office.) 

Splay v'ydilvane Frlrodu\ideckou FaKiiJtou Masarykovy Uni\er.‘Uty 
(Publications de la Facnlt>e des Sclenees <1 h l'TTiiiver.Hit(S Masaryk). Cis. 
47: System vodujcli tokff na zakladi' odtoku (Le systemo des eatix 
aourantfts d'apn-s leiii dtibit d'eau). Nap.snl Dr, Fr. KolaCek. Pp. 97. 
Cis. 48: BrornonoYskaln (La brorne-novocaino). Nap.sali .1. Fielka a .J. 
Vitha. l*p. 22. OKs. 49: On the Growing Reactions, pM>diie»*d by the 
Change of Hydrogen-lon Concontratlon in Germinating Roits of Vvmr- 
hUis (Jhoisy. By Fcid. Her?ik. Pp, 21. Cis. .50 : Sur h-s 

probabilit^s g^om^trnpies. Par B. Il«»8tirisk3f. Pp, 20, Cis. 51 : 
V^klad vzniku kn'itk^cli elektromngnotiek^cir vln v elektronov;ych 
lampach (Aw Explanation of the Origin of Short Electromagnetic Waves 
in Valves). Napsal Dr. Josef Sahanek. Pp 28. CIs. 53 : La valour osmo- 
tlqiie et la r^iacflon actuelle do I’eaii <lu Golfe do Villefranche, a quel point 
sonb elles constanlos? Pni Vladimir Moiavek. Pp. ]]. Cis, .54 : Studie 
o mteJigenci koCky, 2 (Studies on the Intelligence of the Cat, 2). Napsal 
Dr. VUwllniir TeyrovRk>\ Pp. 48, (P>rno.) 

British Mmienm (Natural History) Famous Naturalists. Sorios No. 

I, Set H,2. 10 post cards in monochrome. (London : British Museum 
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The Future of the British Patent Office. 

]. 

British patent system sulfers from (crtain 

Jl rather serious deleits which pre\ent it tnun 
fulfilling adcfiuately its iimttion as a stimulus to in- 
\entioii and a.s an in(‘enti\ e to the de\'elopment of new 
manufaeturcs. It is the purpose of the jjresent artiide 
to diseiiss one ol these deleiTs. namely, the restricted 
('haraeter ot the invest ij^alion ior novelty wliieh is 
('arried out By the Patent Oflice. and to diret t attention 
to tlie need lor Iresh leiiislation on this suhjeit. Wide 
differemes oi ()[)inion ar(‘ likely to exist as to the form 
the remedy should take, since the ivlativ'e cost ot any 
.siduMues whii'h may hi' put lorward \\ill di'penil on the 
de^^rees of lliorounhiH'ss char.ieteri.sinR tlie searches 
for wliii^li they re>peeti\ely ])rovide, 'flu* view here 
advocated is that an extrenadv luL’h rieeree of ihoroui^h- 
ne.ss will ri'pay the ex[)enditure which it invoK't's, Imt 
W'c .shall ha\e served our purpose if \vv succeed in 
(lireiainj.; attention to the jiriiK ipid (jiiestions on vvhiih 
a decision will liave to lie, taken wlieii the present stale 
of the law f'ome.s to he amendi'fl. 

At the ])resent lime the situation in (Ireat Britain is 
as follows. When a lafiitalist proposes to work a aiven 
])atent, it is ni‘ces>ary lor him to expt'nd a ('ertain outlay 
in j)lant, buildings and business oriMnisation. Belore 
taking the linaneial risk insaiK'ed, he naturally desires 
to have .some (kgree of assuram'e that he can u|)hold 
his patent in tin* (omts. that it w'ill not he invalidated 
after he lias ('ommitted himself irnnocahly to his 
venture. In the present state of the system., quite 
apart Irom the jios.^ihility ol prior user," whii h [ilays 
a small and diminishin,'; part in sui h matters, and of 
“kiik of .subject matter," which does not entitle the 
patentee to miK h sympathy, he cannot have any such 
assurance. lh»r at any time after a pati'nl has lieen 
granted by the Patent Office, it may he invalidated on 
the ground tliat. unknown to the patentee, an invention 
similar to his had ))r(‘^'iou^ly been " made available to 
the public in .some document jmhlished in the United 
Kingdom," .such as a foreign jiatent specification or a 
tea hmVal journal. 

This state of affairs is keenly felt in manufacturing 
eirele.s at the present time. It di.scourages the invest- 
ment of capital in new manufarTures at a time when 
unemployment and foreign ('ompotition demand the 
fullest exploitation of new' means for creating W'ealtl\ 
and it hamfiens inventors in turning to advantage their 
patent rights. It is true that a.s regard.s antici])ation 
by prior British si)ecifi(:ations of the previous fifty 
years, the Patent Office does make a search which is 
marked by characteristic British thoroughne.«ls, but that 
search is a good thing spoiled^ for it covers only a 
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fraction of the documents from which anticipations 
may afterwards emerge. 

Various remedies for this state of things might be 
proposed. For example, it the f'oniptroller were simply 
to be empowTred to enforce amendment to meet what 
are now (ailed “ e\tra-sta tutor}’ citations, ” probably 
some .sort of an extended search would be evolved in 
the course of a few' de('ad('s, in an attempt to give 
fuller effec t to these new' powers. ( )r again , as Mr. \V. | . 
Tennant once suggested.^ the British search might be 
abandoned and the staft might devote itself to the 
formation of a unixersal index, in w'liK'h appli(‘ants or 
-their agents (ould seanh for tlu'msehes over a wide 
held. Or if the pre.s(Mit examining staff were to be 
diluted w'iti) personnel of inferior (jualifications working 
under its direction, a coniprehensi\ e searc'h of ino(.ierate 
cost and low elhcieiK'y ('ould be instituted within a 
reasonal)le time. W'e suggest, however, that llu* thing 
is worth doing well, and that means ol a practi(Xible 
ehara<'ter can be found to meet the cost ol a lar more 
aml)itious scheme. W'e pro[)o.se that the Patent OfTice 
should undertake to search over substantially the whole 
area in which anticij)ating documents may be found, 
and that it should (arry out this investigation with the 
same thoroughm'ss that at present ('haraOeri.ses its 
search amongst Pritish specific ations. 

In order to helj) in reduc'ing the gap betweeti the area 
covered by the; st;arch and that c'onlc'mplated in the 
legal grounds for invalidation, the lattcT might be con- 
tracted somewhat. For example, it is only in the most 
academic sense that an invention c'an be said to be 
anticipated by an identic'al invention jiublished twenty- 
five years ago in (Jerman and then forgotten. In fact, 
invalidation by publication might rcxisonably be re- 
stricted, in the cxise ol foreign specifications, to a period 
of twenty years, at all events during thc^ experimental 
stage of the extended search. The eflec’t of jiubhi'ation 
in periodicals might be restricted to a like period, since 
their essential .subjecl matter passes in the course of 
time into text-books. It might even be c'onsidered 
reasonable to rule that prior publication in any language 
other than English, French or (lermari should not be 
deemed to invalidate a patent ; and, again, it is by no 
means certain that the present law with regard to prior 
u.ser gives the fairest balance between the rights of all 
the parties concerned. 

All the point^ referred to above rec.|uire c'areful 
consideration by the patent law^yers, and if their 
decision be favourable, the .scope of the extended search 
can be narrowed accordingly without defeating the 
object of the latter. For our present purpose we shall 
as.sumc that for all practical ends it w’ill be sufficient to 

‘ W. J. Tennant, Presitk^iiial Address, 'lransactions*o{ the Chartered 
Institute of Patent Agent', vol. 36, p. 41, 
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search amongst the patents published in the Dominions, 
France, Belgium, Germany, the United States, and 
Switzerland for the preceding tw^enty years, and to 
search lor a like period all the relevant periodicals at 
pre.sent taken by the Patent Office Library, together 
with up-to-date text-books. It w'ould als(» be desirable 
for the Patent Office examiners to visit works regularly 
and make notes of standard practice ; for apart from 
the utility of su('h iiotc4j, this plan would keep the out- 
look of the Offu'e essentially practic’al and pnivent it 
from bec'oming loo academic. 

The advantages to l)e gained by instituting an ex~ 
t(Mided search are many and important : a few of them 
may be pointt'd out luu’e. As has already been argued, 
the confideriee which it w'ould establish would stimulate 
invention and the development* ol new manufacturi^s, 
for it would remove tlie principal ('aiise of the uncer- 
tainty whi('b at i>resent liangs over the pat(*ntees of 
oindously n.seful and ingenious inventions. There is 
no need to labour this point, which will readily appeal 
to inamila('turers ; but it is important to note the 
effec't ol any stej) of tliis kind in reviving industry and 
so helping employment. Then again, at the ])resent 
time, inventors who wish to protect their inventions 
abroad have a('tually to make aj)plieation in the 
countries they liav'e seleded before they can liave any 
idea ol the anticipations whit li arc' likely to be cited 
against them there, and the pnx'ess of arneiuling to 
meet the reMjuirements under this head ol tla^ Am(‘ri(‘an 
or the German J^itent Otiiee is a troublesome and 
expensive one, whic’h could largely be avoided if the 
spc('ifi('ation had originally been drawn u)> in the light 
of full knowlecige. Internationally, too, the value of 
the British patent would l.)e so rntu'li enhanced that it 
would acquire a dominating position in tlu‘ patent 
.systems of the world. Applications whic h at present 
are sent from all parts of the world to (I(‘]inany cir the 
United .States in order to obtain the results ol a universal 
search might then come to Britain, provided that the 
present standard of thoroughness were maintained 
intact. 

It has ])een suggested that patents should be granted 
for the British Em])ire as a whole, so as to avoid the 
expense and labour wliieb are incurred when a separate 
application has to he made in cac'h ol the component 
countries of the Empire. A conference on this subject 
was held in 1922, but none of the technical staff of the 
Patent Office was present, and those who advised the 
chairman on behalf of the mother country w'ere with- 
out personal knowledge of the essential work of 
examination and search. As might be expected in 
these circumstances, the conference failed to handle 
successfully the extremely delicate technical question 
of an Empire search, in which, the dignity of the 



NATURE 


July 25, 1925] 

Dominions was concerned ; in consequence, proposals 
were adopted whicl\ failed to win over the Dominion 
Governments, and the conference has f)roved sterile. 
To some small extent, however, the advanta^^cs which 
w^ould ha\e been ^^iined by the institution of a com- 
petently ])lanned J'hnpire }>atent would he conferred 
by an extended search ; at all events, a patentee 
who thouf^ht of pnUeclinjj^ his invention in the 
Dominions would he able to* find out beforehand 
whether any prior Dominion patent stood in liis 
U’ay. 

The extemled sc^an'h would al^o make possible certain 
' innoNations wliich would (heapen patent litigation in 
the same way that the institution of (luarter Sessions 
clu*a))(‘ns criminal ]n‘ocedurc. It w’oiikl make it 
practicable to empowei^the 1 ‘atent Olfue to deal wdth 
('ertani isMies wliiih at present are reser\'ed tor the 
(‘oiiris, and in particular to ijjrant suitably restricted 
('erti^i('ate^ relatin;^ to thi' \alidity ol patents, liavinj^ 
an effet^ on costs similar to that o( the certifanites ol 
validity at jiresent ^ranled l)y the ('ourts. h’or durini; 
tht‘ ti\c wars lo-*!' when the Jkilent Offiee seal'd 

patents and the Comptroller (together with the 
senioT members of the s<'ientific staff who share his 
judiual dutit's) naxe dofisioiis under the “novelty 
sections (7 and S) ol tlic Patent Acts in ScS^i hcaiin^jis. 

' there w'cii' only 7 siK'cessful and 3 partly successlul 
ajipeals a;;ainsl thost* dei'isions. Hence no hesitation 
would be telt in entrustinji the Patent Office with wider 
powers, pro\ified that its Ileariiyu Officers were given 
a( ( css hy means of an extended search to the rcipiisite 
rangi* ol la< ts. 'flu- cffe<‘t of chea])cning pati'iit litiga- 
tion in this way wouM he to prote< t poorer inventors 
against intimidation by the wealthy owners of bad 
patiuits, sin((' the latter’s bliifl depends lor its effect 
on the ('ostliness of patent a,('ti()ns. 

'I'he last advantage ot an extended seareh to whirl) we 
need reter is one that especially concerns research 
worker^. At present there is no \cry easy way of 
finding out the precise state ol any technical art before 
embarking on research in connexion with it, and as a 
result labour is sometimes wasti'd in repeating work 
wdiich has been done before, wdiile invi'stigators and 
inventors are depriv'd of knowledge which might lie ol 
the greatest \ailiie in solving for them various jirohlems 
of design incidental to their main olijectives. Now' 
if the Patent Office were to undertake the kind of search 
we have indicated, it w’ould become an em'yclojijechV 
source of information as to the ('urrent state of invention 
in aj| parts of the world, and the examining staff would 
become a body of experts able to su[)ply . at short notice, 
fully documented information as to the methijds wdiich 
have been proposed and the problems that have to be 
solved in every kind of manufacture. If this informa- 
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tion were to be available on payment of a suitalde fee 
hejore the filing of a conqilete specification, it w'ould 
enable inventors to put their iiuentions into the best 
practicable form. 

In this connexion, considerable interi'.st atlai lies to 
an article in La Propnet^’ fndusfnrUt', May lo-s, 
p. urging tlic formation ot an international (dassifica- 
tion, so that indexes should liava* I he .same snbdu‘a(ling.-> 
in all countries. That this in itscll is not prai'ticahle 
can best be seen by means of an examjile. About 450 
difl'erent varieties ol the ordinary tumbler switch are 
('omprised under th(‘ a})prof)riatc Pritish sub beading, 
and in order to (lett'miiiu* prc( isel)' wdii( h switches 
shall and w hich shall not la* itadiidcd, a rigorous defini- 
tion is ncc'es.sary. d'hc detinitive heading adoptc'd is : 

Hlcctri(' s\\it(dic.s, etc., 
kinds, etc., 

snap action switches (sjirings during a single on 
or oil ojicration aic‘ first strain»-d and ihi'ii re- 
laxed, to assist c)r to prodiiee tlu‘ switching mov e- 
ment) {uirludiu}^ like* snap action switches with 
gravity action, and snap ac'tion dtaails ol swdtcdic'S 
of all type's) 

wit h operating Ic'vcas and turn memhers liaving 
limited stroke'. 

In the rnited States, on the other hand, most tumbler 
svvilc'hcs would go into ibc' fdc' 2uo (67), the hc'ading cjf 
which is snapjiy ratln'i than detinitive. namely : 

Klc'c'lricit y circuit nudvcrs and brc'akers 
snap 

osc'illating contact 
donhle sna]). 

It will be (dear at a glance that these two files, though 
tlic'v overlap, do not neccssarilv cover the same ground. 
Now it sometimes luip{K'ns that while* attcaiding an 
interview in an o\ c'nTovvdi'c] room an investor w'ill 
overhc'ar tw'o examiners wrangling aixait cdassification. 
Let any one who has had this experience pic'lure to 
himself an attc'inpt to sc'cnre mutna,l agrc'einc'nt, by 
corre.sporidenc'c* bc.’tw'een the iC)o jiatcait olfjces ol the 
world, as to {a) a definition ol wha,t is to be included 
in the tile for tumbler switches, and {!>) the manner in 
which tfiat file should be subdivided. Flow'ever, we 
may conc ede the main contention of the article referred 
to which is that a univ'cr.sal index w'oidd he of the 
utmost value to the wiiole world -while at the 
same time we hold that a single nation must give 
effeet to it. 

We have now only to sliovv that the sc:hcme tliat has 
been outlined is ])ractic'able and that the cost can he 
met ill an acc'eptalile manner. For that purpose an 
examination of published statistics has been made', and 
the results will be described and considered in a 
further article. 
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Meteoric Astronomy. 

Meteors, IJy Prof. Charles Olivier. Pp. xix f 276 + 
23 plates. (Baltimore : Williams and Wilkins Co. ; 
London : BaillicVo, 'Findall and Cox, 1925.) 3o,s\ net. 

A OKI'. AT part of tiie most valuable work in recent 
years on incteorie astronomy has appeared in 
periodicals puhlislied in different Cfiuntries. As many 
of these are inacce.ssil)le to the avera.^e reader, Dr. 
Olivier’s i)ook reviews a number of the most important 
of the articles aj)pearin^U in the Mirious journals ; the 
more mathematjc'al ])arts are segregated, so that the 
non-mathematieal reader can omit these without losing 
the enntinuily of the work. 'I'he researches of Dr. 
Olivier and the American Meteor .Society for several 
years on meteoric astronomy, tlie results of which are 
included in the book, render it both N'aliiahle and 
interesting, though probably dilTerenecs of (ipinion will 
arise, especially amongst Englisli meteor observers, on 
some, of the. ('onchisions attained. 

In the first chapter, “ Ilistorii'al Introduction/’ we 
have a brief accoiml of tlic fall of meteors from the 
earliest times, the first record being found in the Book 
of Joshua, (liaj). x. 'I'he author believes that the 
narrative describes the fall of meteorites rather than 
hailstones. We may remark, howe\'er, that Josephus 
affirms that thunder and lightning a('('()mpaniod the 
phenomenon, whii'h may indicate a fall of hailstones 
of unusual size, not meteorites. The .second ('hapter 
describes the methods for obserx'ing meteors, includ- 
ing lho.se depending upon photograjihic work. The 
mechanical a[)paratus of Rev. M. Davidson, referred to 
on p. 14, and stated to ha\’e been described in the 
Journal of the British Astronomical As.sociation, 30, 
p. 02, is not, however, usixl for obser\mig meteors, but 
for determining their real paths fnun the results of a 
double observation. 

Ei^x‘ chapters are tlevoted to discussing some of the 
chief showers, the Leonids, I’erseids, Lyrids, Andro- 
medids, Aquarids, and the meteors associated with the 
Pons-Winneckc comet. In connexion with this first 
shower and its well-known relation to Tcmpcl’s comet, 
there is an obvious error on p. 40, where it is stated that 
the orbit has a major axis of 10*34 astronomical units, 
and the aphelion point is j 8 from the sun, but due to 
the inciination^of the plane of the orbit to that of 
Uranus - • about 16"^— the meteors could never approach 
the planet wdthin 5 a.stronomical units. The semi 
major axis i.s 10*34, and though the inclination is 16*^, 
yet at the ascending node the comet is about i8*8 
from the sun^ so that the meteors could come quite 
close to Saturn at times. It appears as if Dr. Olivier 
considered the axis major to be inclined at i6°, and 
then concluded that the comet would bcls sin 16^ 
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from the plane of Saturn's orbit when at aphelion. A 
\'ery imiiortant point is discussed in connexion with the 
Perseid show’cr — the shift of the radiant by about 
in longitude each night. Denning was the first to show 
that there wus this undoubted movement from July 
until about August 20, but Bredikhine held the view 
that the radiant.s^ohserved in July and those probably 
after Augasl ig belonged to other streams or were 
partly chance accordaili'es. The work of the American 
Meteor Society, however, substantiates the existence 
of radiants in the positions assigned hy Denning to the 
Perseid radiant from July 28 until August 18, though 
from July 21 until 27 the data are insufficient to affirm or 
deny Denning’s piosilions. It seems strange that some 
European ol>scr\'ers should find little or no e\'idence 
of a regular motion of the Perseid radiant : Tuiglish 
observers have not generally disputed J )enning’s results. 

In Chap. viii. it seems to us that some of Dr. Olivier’s 
criticism is unfair. In igio he announced, from ob- 
servations of the Aquarids, that the connexion between 
I [alley's comet and the >/ Aquarids was first definitely 
proved. The radiant is not given in this ehapler, but 
in a previous work, “ 175 Parabolic Orbits dediiceil from 
over 6200 Meteors,” published in 1911. the radiants are 
given on the dates May 4, 6, n,as 334 -3' *4, 337' 7-0' *6^ 
342'-o''*(> respei'livcly. In the Britisl^ As.sociation 
Report lor 1H74, p. 341), Ilerschel pointed out the 
probable connexion, and also in the Monthly .Notices 
of the R(»yal Astnmomical Society. iSyO, though 
Tupman’s radiant 325'‘-2'^'5 on May 1-3 w^as a ('onsider- 
able distance from tlie theoretical position, 337' "O' on 
May 4. In the Mon. Not, R.A.S., t8S6, Denning states, 
from his radiant 337'-2''*5, April 30 May b. “ . . , the 
identity oi the tw'o orbits .seems placed beyond doubt.” 
'Fhe fact that Denning in 1899 was I'aulious enough to 
U.SC the expression ‘‘probably as.sociated with Halley’s 
(’omet,” scarcely justifies Dr. Olivier in claiming 
})riority hy saying he “ definitely provi'd ” the con- 
nexion in 1910. Again, on p. 76, in discussing eight 
radiants, the author su 1 )rnits that 'Fupman’s are the only 
srientifieally oliserved ones, yet on April 29 Tupman's 
radiant is 329^-2°, and on May 2-3 it is 325'"'-2^. Now, 
as Dr. Olivier holds that the radiant moves about i'' 
in longitude each day, then Tupman’s radiant on April 
29 should correspond closely to 332''' j 0° on May 3, a 
position far from 325°-2'’ found then. One cannot 
describe this as one of “ the only thoroughly scientifically 
observed radiants.” Indeed, Nos. 4 and 7 by Denning 
and (’order correspond far more closely with the 
theoretical position for Halley’s comet. In addition 
to the points raised concerning the Aquarids, this 
chapter also discusses the meteors of Pons-Winnecke's 
comet, but the orbits published in the Monthly Notices 
oi the RoyaLAstronomical Society, 77, ,1916, are not 
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reproduced, as it is thought that the elements might 
be improved by another treatment and by having 
certain corrections applied. In the paper referred to, 
it is thought that the shower extended from May 20 
until July 10, though to the present writer this seems 
very doubtful, and possibly the author may modify his 
views later when he hopes to make this tlie sui)ject of a 
new research. • 

A considerable amount of discussion takes place on 
the question of stationary radiants, and a summary of 
the works of Von Neissel, Tisseraud, Turner, ilcrschel, 
Bredikhine, Pickering, Plummer and Da\'idson is given. 
l)r. Olivier, as is well known, docs not believe that 
stationary radiants as a rule exist, though the researches 
of those just mentioned show the possibility of such 
under certain conditiotjs. He admits, however, that 
approximately stationary radiants near the ecliptic may 
exist for considerable periods of time, but does not think 
that the same applies to radiants with high latitudes. 
Denning was convinced of tlie existence of stationary 
radiants before any theoretical justification for them 
was advanced, and thougli most of these apply especially 
to radiants near the ecliptic, there is the possibility of 
reasons being given for others in the future. 

Those possessing elementary mathematical knowledge 
will find much interesting reading in such subjects as 
meteor orbits, real heights, perturliations of orbits of 
streams, formation of meteor strciims from comets, ct('. 
The metliods of computing orbits are almost identical 
with those published by Lehman n-Filhds, and many 
sections of Scliicparelli’s “ Sternschnuppen ’’ are repro- 
duced. The real heights of meteors are found by 
Schacbcrle\s method, and an example is given in Chap. 
XV. Tt scorns to us that it is unnecessarily laborious, 
and the use of a celestial globe saves much lime in this 
work. Extreme accuracy cannot be attained, especially 
in finding the height of the beginning of a meteor, as the 
obscrvT.rs in different places do not usually see its com- 
mencement exactly at the same instant. By taking 
the azimuth and altitude of the i)eginning and ending 
on a celestial globe and then using a good map, paths of 
meteors can.be ijuickly found. Davidson’s apparatus 
described in the Journal of tlie British Astronomical 
Association, 30, p. 92, is useful where one of the ob- 
servers is doubtful of the position of the beginning or 
ending, but the direction of (light is well known. The 
instrument itself automatically adjusts the ill-defined 
position. 

Dr. Olivier’s work covers practically every branch of 
meteoric astronomy, and should be extremely useful to 
those interested in this department. The frequent 
use of split infinitives may irritate some readers, but 
this literary defect cannot be said to detract from the 
scientific value of the book. 
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Cults and Customs in San Cristoval. 

The Threshold of the Pactjic : a}i account of the Social 
Organisation, Magic, and Religion of the People of 
San Cristoval in the Solomon Islands. By Dr. C. E. 
box. (The History of Eivilisalion Series.) Pp. 
x\i-l-379 + i4 plates. (London: Kegan Paul and 
Co., T.td. ; New York : Alfred A. Knopf, Inc., 1924.) 
iHs. net. 

I T was a more than fortunate chance that threw 
together the late Dr. W. 11 . K. Rivers and Dr. Fox 
wdiile on a voyage to San Cristoval in the Southern 
Cross. It was then that the interest of the latter in 
antliropology was aroused by Rivers’s genealogical 
investigations, Tlieso he regarded at first with some 
amusement, but as time went on he came to be drawn 
to the study of the customs and beliefs of the people 
among whom his work lay as a missionary, with as 
serious a purpose as that which inspired Rivers him- 
self. 

Anthropologists have long been aware that this book 
was in preparation, 'fhe manuscript was in Rivers’s 
hands at the time of his death ; but the work of editing 
was still unfinished, and the task of completing it has 
devolved upon Prof. Elliot Smith with the assistance of 
Mr. W. J. Perry. The expectations which had been 
aroused by the publication of part of Dr. Fox’s material 
in the Journal ot the Royal Anthropological Institute 
are fully justified by the completed work, which, it is 
no exaggeration to say, will take high rank among the 
works which record first-hand study of primitive 
peoples. Dr. Fox writes with the intimate knowledge 
which comes from careful inquiry as well as long 
acquaintance with the subject matter ; yet Jic ii^tains 
a freshness of observation undimmed by familiarity, 
which serves to carry his reader through a mass of 
detail without even a suggestion of weariness. 

San (Tistoval, whic h lies at the south-eastern end 
of the Solomons, is divided into several large districts, 
which differ ('onsiderably from one another both in 
social organisation and in bidiefs and eustom. Broadly 
speaking, the west end of the island, which Dr. Fox, ex- 
tending the strict geograpliical application of the name, 
calls Arosi, and Kaluia — the eastern end — together 
with the outlying small islands, differ from the central 
area Bauro in that they are organised on a totemic 
basis. Bird clans occur in the west jji Arosi, aquatic 
clans to the east in Kahua, and both are found along 
the coast of the central part. In the district of Bauro, ^ 
of which, however, Dr. Fox knows part only, the people 
of the interior have a dual organisation. Although 
there are some totemic clans on the coast of this district, 
as mentioned above, it is clear that the dual organisa- 
tion underlie^ them, as might perhaps be expected. 

D I 
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The relationship terms in this district appear to dilTer 
from those in any other part of Melanesia in that all 
the terms and all names luive prefixes to distinguish 
sex^ the term used depending upon tlie sex of the person 
to which it is applied. 

Dr. Fox has paid special attention to the very 
interesting serpent cult, whicli has its home in the 
Ifauro district, 'fliis cult has many peculiar features, 
well hrought out in the legends ('onnected with the 
snake whii'li he (juotes. Jkjols, rocksj and waterfalls 
or large trees are thought to he the abode of Jii'oua, 
higona, or fi^ona, the last being the term Dr. Fox 
prefers to use throughout, 'i'hese spirits are never 
seen ; but others, the chiel fij^oua, had a serpent 
iiK'arnation only, in this they differ from the Adaro, 
some ol whom an* ghosts; others, spirits who have 
never been men. 'fhesc could take the form of men, 
dogs, birds, snakes, trees, or (F)uds. The figom. 
how'ever, .seem to he (^innei'ted with stone worshij) in 
addition to their ser|H‘nt incarnation, for they could 
take the form of, or withdraw into, stone. Of these 
serpent incarnations, Dr. Fc)X regards one known as 
Agunua as “ almost like a supreme sinrit ” and partak- 
ing in some sort of the nature of a divine demiourgos. 
It would a])pear that particular are regarded as 
local representations of Agumia. Dr. Fox is also 
inclined to the \'iew' that the w^orship of Agunua was 
once widespread. On the whole, however, although 
the legends of Agunua are connected witli the creation 
of ('ertain things, as, e.g., the coming of fire, he scarcely 
functions in the role ol (Tcator, and th(‘ ev idence upon 
w'hich supremacy is attributed to .Xgiinun apjx:ars to he 
too slender for any positive rom'hision. 

Dr. Fox has naturally paid considerable attention to 
the system of relationship — a study for which Rivers’s 
genealogical method has chine so much. His results, 
however, are an illustration both of the strength and 
weaknesses of that method. He gives a very candid 
account of the dilHculties into whii’h he was led until 
he discovered the discrepancies introduced into his 
information by the practice, which Rivers himself 
noted, of marriage and adoption out of tlie correct 
generation. One result of the custom of adoption — 
amusing enough to us, although it offers nothing in* 
congruous to the native mind- is that a hoy may be 
adopted as a father or a grandfather, and thus stand in 
either of these re^.ations to those who are his coevals. 

“ The Threshold of the Pacific ” can he considered 
I under two aspects. On one side, Dr. Fox records the 
results of his observations, and in this his work is 
deserving of the highest praise. On the other, he seeks 
to draw ethnological conclusions from his material ; and 
what is really unfortunate, these two aspects are not 
kept rigorously asunder as they should be. The 
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reader, therefore, may perhaps be pardoned'if he has 
an uneasy feeling that Dr. Fox, in dealing with certain 
remarkable features in the culture of the San Cristoval, 
such as the custom oi embalming, the modes of burial, 
the winged serpent belief, etc., has allowed his judg- 
ment tn be unduly influenced by analogies which un- 
doubtedly may he found in anc ient Egypt. He argues 
that San C'ristoval has been pe.opled by lour distinct 
groups : (1) Hic Arnwea moiety of the dual organisa- 
tion ; (2) the Atawa moiety of that organisation ; (3) 
the Abarihu, ]>art of whom constitute the Araha ruling 
group ; and (.4) the peojde who practise cremation. 
So iar this would .seem a not imjirohable interpretation 
ol the evidence. Dr. Fox, however, goes further and 
jioints out that many customs of the Araha e.xhibit 
similarities to the cultural complex which has been 
attributed to the people of the “ archaic c'ivilisation 
of Indonesia as described by Prof. Elliot Smith, and 
make strongly for their identification witli that hypo- 
thetical ('ulture. 'I'liis, as will be seen from a careful 
])erusal of Dr. Fo.\'s final chapter, lias involved liim in 
considerable difficulties, owing to the lact that certain 
elements oi that ('ulture are entirely absent, while 
others, though pre.sent in San (Vistoval, do not attacli 
particularly to the Aralia. Tht* di^crejianc )' is apparent 
to JTol. Elliot Smith, wlio suggests an alternative 
e\])lanation in his introdu<‘tion. 

It is not proposed to enica here into a disi'ussion of 
tlie .significance ol the similarities ol the .\raha ( iilture 
to those of the “ archaic civilisation.” .such as embalm- 
ing, the burial mounds (('ailed “mastaba” in a dia- 
grammatic illustration ol a burial mound, but not in 
the t<*xl) with superimposed dolmens, the winged 
serpent llatuibvvari, the “ double ” vvhic'h goes into a 
stone statue, and the like. It is well known that Dr. 
Rivers and Prof. Elliot Smith were both greatly im- 
pressed by the exidence colliu'ti^d by Dr. Eox which 
appeared to point to the culture of aiK'ieiit I^gypt as 
the nearest analogy. How Jar Dr. Pox’s judgment 
may hiivo been influenced by that fact it is impossible 
to estimate, but in the preface it is stated : 

“ Rivers was virtually Fox’s only ('hannel of (com- 
munication wdth the ethnological \vorld. Iknce it is 
no matter for .surprise that the isolated worker in 
distant Melanesia was profoundly swayed by Rivers’ 
views, even in some cases when his own evidence came 
into (‘onflict with them. Jn respect of these points of 
difference, it is unfortunate that Dr. Pox is so far 
away as to make discussion even by letter virtually 
impracticable. Hence I have felt obliged to leave 
certain of his statements in a form which I feel sure 
he would have agreed to modify, had discussion been 
feasible.” 

This statement is a little perplexing and might, with 
advantage, have been made more precise. 
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X-rays in Research. 

La iechiiqiie des rayons X. Par Dr. A. Dauvillier. 
(Rccueil cles Clonfcrences- Rapports clc cloc-umenta- 
tion sur la Pliysicpio, voL lo, 2® stTie. Kdite par la 
^ocKt(\Journal de Physique.) Pp. kj;. (Paris: Les 
Presses universitaires do PVanoe, 1024.) 22-50 

francs. • 

D l'KlXCl the first se\entoet4 years after the dis- 
covery of X-rays in 1^05, llie development of 
apparatus for their production was ('liietly influeiued 
by the requirements of niedii al radiologists. Progress 
was rai)id, and attcinjits at standardisation were swe,j>t 
away by a hood of ideas, a|)pli(’ations, and de\ices. In 
the year igi2, however, a great advance in a new and 
purely ])hysieal dirccti<]^i was made possil)le by the 
work of r,aue. Following this lead and undt-r the in- 
spiration of Rutherford, Moseley, Pragg, de Proglie, 
Duane, and others, physical researcli in which X-rays 
play a ('onspicnoiis part has now" become of outstand- 
ing im])ortance. 

Since the immediate ([uestions opened up by this 
work and by the problems ever before the medical 
radiologist differ somewhat in llieir scope and aim, it 
is not surprising that the apjiliances evolved in the 
laborat(»rv lor X-iay resi-iiK'h work should have come 
to be very different from thosi' used to-day in medical 
practice. Tliis evolution is traced out by Dr. Daiivil- 
lier in his book. It is essentially a work for those who 
are already somew'hat familiar with the subject, and 
to whom the general information given at the heginning 
will serve as a nst-ful reminder oi the progressive steps 
by vvlii('li our jnesent knowledge has been attained. 
On p. 35, hovvev(M*, the author is in error in attribut- 
ing the first X-ray tube with slanting antieathode to 
Mr. A. A, Campbell Swinton insti'ad of to Sir 11 er[)ert 
Jackson, who, in fact, actually madt'. it with his own 
hands. 

After referring to the eonstriudion of “ gas " tubes 
and their mode of regulation, we reach the section of 
the wairk dealing with the hot (athode devii e due to 
Lilienfeld and ('oolidge. it is here tluit the value of the 
book is most apparent, for tlu*, author lias brought to- 
gether much valuable information which was previously 
scattered, and therefore only accessible with dilliculty. 
The applications of the hot cathode idea are considered 
in detail, and the modification of the usual radiographic 
type of tube to suit the special requirements of the 
laboratory is explained and illustrated. We thus have 
the advantage of studying the design of the modern 
'^bes employed in X-ray spectroscopy, with full notes 
-of the difficulties to be met with in their use and the 
smeans of overcoming them, written by one who is 
Wmself an accomplished experimenter. Incidentally, 
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since most of these tubes require to be ('ontinually 
exhausted of gas w'liile in action, the author refers to 
the latest pumping methods, and gives an interesting 
description of a lube with liquid antieathode and also 
of one with a gaseous target. 

The medical radiologist is, of course, gaining v aluable 
data from the purely phvsii'al w"ork on al)sorj)tion and 
scattering of X-rays under various conditions, as well as 
from the study ol tiu* taiergy distribution in X-ray 
spei'tra, and he is also beginning to realise the desir- 
ability of utilising for his work a type of electrical plant 
that will ])rovide a constant current at a pressure of, 
say, 200,000 volts. Api>aratus ol this kind was first 
set up in the United States for careful physical work on 
X-ray sjiectra, and a mudifi('alion of the plan then 
adopted, and due largely to Dr. Dauvdllier himself, is 
now being developed in kVance. (lermany, too, is 
actively manufacturing constant current high voltage 
plant lor X-ray work. The author has therefore 
wisely de\(‘»ted a whole chapter to this impr»rtant 
matter. 

With regard to protection, theie is no mention of the 
recommendations of the X-ray and lUnlium Rrolei tion 
Committee which w(ir<> issued in u)2i, and the author 
is perhaps too defmite (p. iiq) in relerring lo what he 
considers a, sale minimum radiation intensity. It is 
felt by many that vvt' are not. yet tjuite sure as to the 
biological effec ts of exposure lo a very li'eble radiation 
over long jjcriods oi time continuously. 

I'be book deals towards the end with the vexed 
question of .X-ray measnrem(‘nt, a subj(‘ct to which 
Dr. Dauvillier has himsell made some notable contri- 
butions. I'inally, there are brief referenc'es to medical, 
industrial, or otfier a[)p]if'alions ol X-rays. 

We rec-ommend this vvm-k to all physicists who are 
engaged njK)n researches in wliich a tec'hnical know'- 
ledge of the subject is indispcMisable. It is ciearly 
written, well arranged, and fully illustrated. Its use 
would be still further enhaueed, however, by the pro- 
vision of a more adecjuate index, cji* at least the revision 
of tlie existing “table des inutFTes,'’ where in scv'cral 
instanc'es the page numbin's do not agree with the 
referenc es in the text. (k E. S. P. 


The New Principia. 

Principia Mathemaiica. ily Prof. Alfrefi North White- 
head and Bertrand Russell. Second edition. Vol. i. 
Pp. \lvi-f 674. (Cambridge: At the University 
Press, 1925.) 425. net. 

^T^HE great achievement of the authors of “ Principia 
JL Mathematical is to have deduced mathematic.s 
by strict symbolic reasoning from a small number of 
logical propositions. This was previously attempted 
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by Frege m bis ** Grundgesetze der Arithmctik ” but 
without success. For his axioms, like those of most 
logicians, were found to imply contradictory conse> 
quences, such as the famous paradoxes of the thcor)- of 
aggregates. In f)arlicular, both the tliesis and anti- 
thesis of the well-known contradiction al)out the class 
of all classes not members of themselves could easily 
be dediK'ed froni Freg(‘’s primilivt^ propositions. 

To (;scape this dillir.ulty_, Trof. Whitehead and Mr. 
Russell invented tl)C theory of ty])es, by which both 
the tli(‘sis and untilliesis of su(‘h contradictions were 
ruled out as strictly nonsensical. By means of this 
theory they succeeded in constructing a system adequate 
for the deduction of mathematics and, apparently at 
least, free from contradiction. But this system was 
not entirely satisfactory : apart from the reductions in 
the number of primitive ideas and propositions, which 
have been effected by vSheffer and Nicod, the principal 
need for improvcm('nt was in connexion with the 
“ Axiom of Reducibility.” This axiom was introduced 
to justify a common form of mathematical reasoning, 
which would otherwise have been invalidated by the 
theory of types. 

Unfortunately, the axiom is by no means obviously 
true, and was only put forward because no less c)bjection- 
able assumption could be found which would justify the 
ordinary theory of real numbers and Dedckind section. 
This unsatisfactory state of things led Weyl and others 
to reject the theory of real numbers as groundless, and 
to try to construct a truncated analysis without using 
Dedekind section. Con.sequently the main interest 
of this new edition of “ Princ.ipia Mathematica ” lies 
in its treatment of tlic axiom of reducibility. 

The authors l»avc left the text of the work unaltered, 
to avoid the enormous labour of changing the references 
throughout three volumes, but have added a new 
introduction and appendices. The introduction con- 
tains a much simplified expositiun of the theory of 
types, and the outlines of a new theory in which the 
axiom of reducibility is replaced liy a new assumption 
suggested in the first jiiace by Wittgenstein for philo- 
sophical reasons. This new assumption is entirely 
unobjectionable, because it is of such a form that it 
could be made a mere matter of definition. Un- 
fortunately, it is not nearly .so fertile as the axiom of 
reducibility, and whole branches of mathematics, such 
as the theories of infinite cardinals and ordinals, of 
^ mathematical induction, and of real numbers and ].)cde- 
kindian series require a new treatment. 

The authors have only succeeded with this new 
treatment in one of the important cases, namely, mathe- 
matical induction, of which a full'account is given in 
one of the appendices ; there with great ingenuity and 
arguments involving functions ofjthe^fifth order, all 
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the usual theorems are established without using the 
axiom of reducibility, On the other hand, the authors 
confess that There is, however, so far as we can 
discover, no way by which our present primitive 
propositions can bo made adequate to Dedekindian 
and well-ordered relations. ... It might be possible 
to sacrifiro infinite well-ordered series to logical rigour, 
but tlie theory of real numbers is an integral part of 
ordinary mathematic.^, and can hardly be the object of 
a reasonable doubt. We are therefore justified in 
supposing that some logical axiom which is true will 
justify it. The axiom required may be more restricted 
than tlic axiom of reducibility, but, if so, it remains to 
be discovered.’^ It seems, however, possible that the 
wliole trouble really arises from defective philosophical 
analysis, and that if the theory of types were suitably 
modified all need for any such axiom would disappear. 
But this possibility is not considered by the autliors, in 
spite of the fact that the work of Wittgenstein, for which 
Mr. Russell has expressed such admiration, appears to 
point in that direction. 

The three new appendices deal with tlie l^xtension 
of the Theory of Deduction,” of which a new account is 
given based on the work of Shefler and Nicod, witli the 
new theory of mathematical induction, and with the 
new and paradoxical philosophical assumption that all 
functions of propositions are truth-functions, which is 
defended by varioiis subtle distinctions. We may 
regret the absence of any reference to the question of 
identity, or answer to the criticisms of Wittgenstein, 
“from which,” Mr. Russell wrote in liis introduction 
to “ Tra('tatus Logico-J’liilosophicus,” “there seems no 
escape.” A useful addition has been made in the form 
of an index of definitions. 

Although it still achicv<\s no final solution of the 
difficulties, “ Principia Mathematica” is likely to remain 
for many years the standard work on the subject, and 
its republic'ation is a most important event. 


Oats, 

Oais : their Varieties and Characteristics ; a Practical 
Handbook Jar Farmers, Seedsmen, and Shtdenls, By 
Herbert Hunter. (Practical Farming vSeries.) Pp. 
131. (London : Ernest Bonn, Ltd., 1924.) 8^. Gd. 
net. 

I T is a matter of some significance that this book is 
addressed to the seedsman equally with the farmer 
and student, for in tlie past it has not been sufficiently 
realised to what a large extent successful crop produc- 
tion is determined by the suitability, genuineness, and 
quality of the seed employed. The manner in which 
Mr. Hunter has 1 treated his subject should of itself be 
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valuable to the seedsman and to the farmer, as showing 
that the problems of botli are in many details essenti- 
ally the same, and are only to be solved to the mutual 
advantage of the two interests by painstaking and 
accurate methods of researcli. 

The origin of the cultivated oat is briefly discussetl, 
and the author does not accept it as definitely proved 
that the varieties of Avena Sativa liate originated from 
the wild oat {Aveiia Fahui), although he would seem to 
regard the appearance of false wild oats ” amongst 
the cultivated varieties as an indication of degenera- 
tion ” towards the wild type. In this connexion it may 
be remarked tliat false wild oats 0('<'ur equally amongst 
the oldest varieties like Welsh sprig and the newest like 
Vi(';tory, and in fact probably occur amongst all the 
cultivated varieties Avem Sativa. The botanical 
characters of the oat, particularly such as are valuable 
for discriminating between one variety and another, 
are adecpiately dealt with in simple language. 

The body of the book is devoted to a deseription and 
classific ation of the chief varieties of oats, and the 
economic value of each variety is briefly discussed, 
while in a concluding paragra])h the reader is reminded 
that varieties with a distinctly early ripening habit are 
not recommended for normally early districts. Tlie 
descrit)tions of the varieties have been based on 
material grown under the author’s supervision, and he 
has used the various characters of pani('Ie, grain, straw, 
growth habit, and time to reach maturity in a manner 
very similar to that of Marquand and others, wdio 
have also critically studied the varieties of oats. 

Distinction is made between Averia Satwa Onentalis 
and Avemi Sativa proper ; the latter is divided into the 
following five sub-groups, which can ))c easily and satis- 
factorily differentiated : ‘‘ winter hardy, “ semi- 

winter hardy,” “ potato,” “ abundance,” and ” early 
ripening.” Keys are given to the different varieties in 
relation to the groups and to the varieties of Avena 
Sativa Oricntalis, 'J’lic value of this section of the book 
would have been enhanced had the author dealt with 
the question of syjionyms, and since in practice the 
greatest difTiciilties occur in the recognition of the 
varieties of the “ abundance ” division and between 
some of the newer of the 'J’arlar-like varieties, it is to 
be hoped that in a subseejuent edition of the book such 
varieties will be described in greater detail. 

A comparatively long chapter is devoted to the 
chemical composition of tlie oat grain, in which the re- 
searches of Brenchley, Breni hley and Hall, Berry and 
others are faithfully discussed. Although valuable to 
the student, this chapter is likely to prove wearisome to 
the seedsman and the farmer. Excellent chapters on 
seed selection and the production of pure seed conclude 
the book. The text is supported by eighteen extremely 
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good figures, which are very typical of the varieties they 
represent. 

No mention is made of the diseases of oat.s, although 
the reaction of varieties to disease must at the present 
time be regarded as one of their most important 
characters. 

Output of Scientific Papers* 

Catalogue of Scientific Papers, (’om piled by tlie Royal 

vSociety of London. Eourth series (1884-1000). 

Vol. 19: T — Z. Pp. vij-877. (( amliridge : At 

the University Press, 1925.) i68s-. net. 

J rni the publiiulion of the \'olumo before us, 
the indexing of the scientific jiapers of the 
nineteenth century under their authors’ names has 
been successfully brought to a close. It is imneces.sary 
to reiterate the high opinion which w^c have previou.sly 
expressed of the practical utility of this monumental 
undertaking and vl the high standard of accuracy 
maintamed by its succe.ssive editors and their staffs. 
The Catalogue of Sc ientific Papers ” is an indispens- 
able tool for the research student and historian of science 
alike. 

Its value for statistical purposes, however, has not 
been equally recogiiised. No statistics were published 
in the prefaces to tlie first three Scries and their 
Sujiplement ; but a rough estimate made from a 
calculation of the average numlier of entries on a 
page gives the following results : 

Auth^'Enlrics. ''‘'“•‘''’y Average. 
r 95 jT 3 o 3,097 

80,070 8,007 ’ 

100,750 10,075 

26,560 320 

384.478 22,616 

After 1900 the work of the Royal Society was con- 
tinued on a greatly extended si'ale in the International 
Catalogue of Scientific Literature. Approximate figures 
of the output of this body were published liy the present 
wTiter in a work reviewed in Naturk on 0 ('tober 20, 


IVriod. 

1800-63 
1864-73 
1874-83 
Supplement 
1884- 1900 


PP- 

585-6. The figure? 

are as follows 


Year. 

No. of 

Autlior Kntrios. 

V Ho. of 

Author Entries. 

1901 

. 43;440 

1908 . 

75.034 

J902 

. 49.896 

1909 . 

70,030 

1903 

. 49,264 

1910 . 

85.519 

1904 

• 50 y 74 f 

1911 . 

74;773 

1905 

■ 73^034 

1912 

69.323 

1906 

. 74,877 

1913 . 

62,799 

1907 

• 74,327 


• 


These figures suggest a curious parallelism between the 
movements in western science and civilisation in tlie 
first thirteen years of the twentieth century. Coupling 
the two sets of statistics it will be seen that the output 
of scientific papers sbow^ed continuous progress from 
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x8oo until 1910 — the rate of progress accelerating 
rapidly between 1884 and T910 — the peak year of 
scien tific activity . 

These figures, imperfei't as the basis for their com- 
pilation admittedly is, deserve the attention of statisti- 
cians, and it is to hc' h()]>ed that in future consolidated 
author indexes published by the Koval Society, the 
statistical value of the data contained therein will he 
kept in view. K. W. H. 

Our Bookshelf. 

Living Organisms : an Account of their Origin and 
Evolution. i>y Trot, lulwin S. Goodrich, Kp. 200. 
(Oxford : Clarendon Press ; T.ondon : Oxford Uni- 
versity i^ress, I (>24.) (\s. net. 

Pkof. GooDRinr lias written a wholly excellent intro- 
duction to biology. The opening chafiters deal with 
the elementary principles of biophysic's and bio- 
chemistry, ami with the nature of life, reproduction 
and death, llie remainder of the book is taken uj) 
with an exjR^sition of the fac ts and theories of evolu- 
tion, and the author has here given a very dear account 
of the present state of knowledge of heredity and allied 
problems, and of the latest advances which have been 
made in this field, both from the experimental and 
cytological aspects. The book is intended mainly for 
the general reader, and the author has therefore been 
meticulously careful to define exactly the terms which 
he uses. There can be no doubt at all in the mind of 
the reader as to what he means by such terms, for 
example, as inheritance, variation and character. 'Fliis 
clarity of meaning is particularly emphasised in his 
treatment of the vexed question of the inheritance or 
not of so-called acquired characters. Reiterating the 
view of Sir Rav' Lankester that the characters of 
organism.s are in the nature of responses to environ- 
mental stimuli acting on a complex of germinal factors 
and must be made anew' at every generation, he 
advocates, with the lute Prof. Sedgwick, that the 
popular distinction between ac'quired and not acquired 
characters is illusory, and pleads for th(^ abandonment 
of the expression “ acquired ” character altogether. 

There is much to l;)e said in favour of this view. 
Tlie true Lamarckian theory of evolution demands the 
production of changes in the germinal factors of in- 
heritance as the result of environmental stimuli, and 
of this there is at present no convincing evidence. 
At the present time, when the Lamarckian j)osition is 
receiving so much attention at the hands ot scientific 
workers, it is particularly desirable that the general 
reader should have before him a clear and simple 
explanation of the situation which will enal>le him to 
understand the problem and a])preciate the nature of 
the evidence brduglit lorward for or iigainst the theory. 
The student of science, too, will find much that is 
( helpful in this excellent little book. 

The New Decalogue 0/ Science. By Edward Albert 
Wiggam. Pp. 287. (London and Toronto: J. M. 
Dent and Sons, Ltd., n.d.) 75. (id. net. 

Science has its natural enemies— it 1 ms also its un- 
natura;! friends. Nothing could be mpre distasteful 
to a genuine student than tliis hymn to science — sl sort 
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of Main Street Nietzscheanism. The writer assures us 
that it is no extravagant assumption, but the surest 
deduction from science itself, that science only can 
supj^ly mankind with the true technology of the will of 
God.’’ This Will is brought down to us in the New 
Decalogue, written dowm mainly for tlie statesman who, 
we are told, dc('ides who shall survive and who shall 
I)erish in the struggle for (;.\istence,” who “in a real 
sense . . . deten.nines the very trend of Iniman 
evolution.” The belief in Divine Will, in science and 
in statesmanship leads to such views as the following : 
“ that the advanced ra('es arc going backward,” “ that 
medicine, hygiene and sanitation w^ill weaken the human 
race,” “ that morals, education, art and religion will 
not improve tiie human race ” — all these are chapter 
headings. 

We arc rc^ady to admit that “ pauperism is as dis- 
tindly inhtTited as the capacity to (‘reate wealth ” or 
perhaps oven more so. But the author’s j)roof sounds 
like insuflicicmt induction : “1 know' one lamily in wdiich 
in a hundred and fifty years not a single member has 
sa\‘ed up five huiulred dollars.” We are at first shocked 
to hear that “ Vice and disease purify a rac’c, Wii'ked- 
ness, folly, sin, are all naturefs methods of ra( ial jmrga- 
tion.” But w'c acqui(iscc when we are told that “ the 
(jld lTe])rovv statiisinen saw' this principle of nature as 
clear as day. 'I'liey ('onstantly said in substance : 

‘ 'i'he children of the w'icked are cut off,* ‘ The fool shall 
perisli by his own folly,’ . . . ‘ The wages of sin 
is death.’ ” .Ml this apparently shows tliat modern 
biology could be taught from the Old 'i'estament. 

The worst ot it is that the book, WTitten in a 
thoroughly unseientifa’ spirit, yet arh'oi'ates many good 
things sucli as eugenics, biometric n\scareh, application 
of biological ('onclusions to sociology and polities- all 
of which are Ixaind to suffer from such adx'ca^ac y. No 
wonder that a professional, though not vory dangerous^ 
enemy of scieni'c, Mr. Bernard Sliavv, has easy play with 
the book in a letter whi(‘h the author has proudly 
appended to the volume. Tt is both unpleasant and 
difiicult to safeguard the interests of S(‘ienre from such 
benevolent and enthusiastic propaganda of its self- 
appointed apostles. B. M. 

Adventures of Exploration. By Sir John Scott Keltic 

and Samuel Carter Gilmour. Book i : Binding 

the Continents. Pp, iv-fi28f4 plates, is. bd. 

Book 2 ; ('entral and South America. Pp. iv 4- 156 -f- 

4 plates. IS. Book 3: Asia. I'p. iv*i 164. 

IS. lod. (London : George Philip and Son, T.td. ; 

Liverpool : Philip, Son and Nephew’, Ltd., n.d.) 

“ Travajj.k,” said Bacon, “ is a Part of Educ'ation. . . . 
Let Diaries, therefore, be brought in use.” The 
authors of these books on adxentures of e.xploration 
have ransacked the diaries of the W'orld’s greatest 
travellers to describe in simple language some of the 
outstanding expeditions ])y which the w^orld has been 
discovered by and f(.)r Europeans. 'Fhe stories range 
in ‘‘ Finding the Continents ” from the epoch-marking 
voyages of Columbus to those of Barents and ("ook 
in the northern and southern seas. South America 
forms the scene of exploits from Cortes in Mexico and 
Pizarro in Peru to Fitzgerald’s magnificent failure on 
the height of Aconcagua and Roosevelt’s voyage on 
the River of Dqubt. In Asia, between the romantic 
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journeys of Marco Polo and the trapc struggles to 
conquer Everest^ there are a dozen stories of adventure 
and daring, not merely to lay hare the secrets of 
Nature, but to inquire into tlie liahits and llic life of 
man. J)e Lesseps in Siberia, Manning at Tdiasa. 
Layard in Persia, Gamier on the .Mekong, Jiurnaby 
at Khiva, and l)oughty in Arabia, these are some {)f 
the adventurous travels sketched lightly and interest' 
ingly in this book. Useful skeb'h fnaps, rc'calling in 
their style and ornament the old maps of tra\eK make 
the narratives of special value jTnd justify the authors’ 
hope that these ‘‘ supplementary readers will qiiii'ken 
interest in geography by stories of adventurous travel. 
The selection lias lH;en well made, and tlu’ narr.itiv(*s 
not only allord an idea ot some of the main stt‘j»s by 
which knowledge has b(;en gained, both of the world 
as a whole and of the separate (untinents other than 
Europe, but show also how many ])la('e names owe 
their origin to e.\j>lorer#, and recall incidents o( explora- 
tion. 

A Brief History of Civili::atioii. lly John S. Iloyland. 

Pp. 2S8. (l/ondon : Oxherd University f*ress, 1925.) 

35. Gd. net. 

We ouglit to weleotne the efioils, vvhieli are now 
becoming so freijuent, to present the liistory of man- 
kind as one, a. progressive thing, ('uhninating in a unity 
of whit'll the J^eague of Nations is the symbol and 
organ. ]\]r. Tloyland’s little liook is the best we have 
seen at the si/e and prit t', and it is jniblishcd by the 
Oxford Press, whit'h is distinguishing itself for works 
tending in that direction. Kant’s prediction oi the 
course ot history-writing, made in 1782, is beginning 
t(> l.)e realised in our day ; that part and type of history 
is being most studied and I'ommeinorated which tends 
to the general good of mankind. Mr. Iloyland is 
possessed by this idea, and consequently giv^es us an 
appreciative account of China and a full, though 
discriminating, judgment of the contributions of 
Greei'c and Rome. There is also more, though not so 
adetjuate, allusiijn to the role of seieme in history 
than would lx; found in most fiooks of earlier date. 

The less effective part of the book is the last third, 
where the facts are, so multitudinous as to oeeasion 
more compression and generalisation, arul we think the 
general treatment suffers by the emphasis on the evils 
of nationalism and the discussion of proiilems raised 
by the growth of internationali.sm. It is really better, 
from the author’s own point ol view, to describe 
sympathetically what the various nations have dune 
towards the common end than to dilate on the under- 
lying problem. Jn practice this means more spac'e all 
through to the triumplis of science, invention, and 
various forms of international association, rather than 
relegating all these topics together to one eoneluding 
chapter. Put the book on the whole is sourui and 
useful, and a great advan('e on anything of the kind 
yet attempted, and it is admirably illustrated and 
produced. F. S. ^Iarvim. 

Essentials of Scientific Method. I 5 y Prof. A. Wolf. 

Pp. 160. (London : G. Allen and Unwin, Ltd., 
5^- net. 

Prof, Wolf’s delightful book should be in the hands 
of every teacher of science. It is written with an admir- 
able lucidity, and treats its subject in such a plain and 
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straightforward way that no j)revious knowledge of 
logic or psychology is necessary tor its comprehension. 
Most science teai'hers are interested in the philosophy 
of .scientific nu^thod, but comparatively few have the 
leisure to make a thorough study of it. 'I'o the busy 
majority l>r. Wolf's book will prove of great interest 
and value, and for the others it will provide a etmvenient 
epitome. 

'Phe author does not go (ieej>ly into the tundainental 
(piestion whether llx' worlti which scicn('e describes is 
a world ot reality, and in thi.s he is wi.se. He confines 
liiniself to a fle.scription ot tht' methods actually em- 
])loyed by si'icni'c obt«iin l]u)s(' results which are 
iamiliar to cAcry one. His treatment of “Order in 
Nature and Law's of Nature " is a j)artit'ularly skilful 
exhibition ot skating upon thin ic(‘, but thiTc can be 
little criticism ol the position he adopts. “ On the 
w'Jiole," hi‘ says, “ experit'nce lias sfiovvn that there is 
some order in nature, even if nature be not orderly 
through and through.” WV lannot agree witli him, 
howev er, when he says (p. 120) that it is not very likely 
that Hoyle’s Law' and similar generalisations w'inild be 
assnincfl to bold good of newly discovered substances 
witbout experimental verification. E, ]. H. 

La iiialiere vivantc : organisations ct differenriations, 
origines de la vie, colldides ci milocJiondries, Par Prof. 
J. Kunstler ct F. l^rev’ost. l^p. 253. (Paris: Mas.son 
et Tie, 1924.) 18 francs. 

This rathiu* curious booklet (‘ontains an exposition of 
the authors’ views on the stnature ot protoyilasrn. 
Their main contention is that the stnn'tural organisa- 
tion of prt>U)plasrn is as important for the processes 
ol life as is its chernual ('omposition. With this few 
w^ould disagree, especially after the remarkable experi- 
ments of Warburg and others upon the role of structure 
in such fundamental ai'tivities as n^spiration. 

The book, however, is uncritical and one-sided. All 
sorts of structures are lum{)ed together, and the work 
of others is very une(|iially treated. Little attention 
is paid to the views of sucli authorities as E. H. Wilson, 
R. Uluimbers, and others, tliat the visifde structure of 
protoi}Iasm may n*adily ( hange in accordance wdth 
change of physiological state, nor is there any proper 
discussion of modern work on micro - dissection or 
physiological cytology. 

'I'he w’ork will be of some intcirest to the specialist, 
but ran scarcely be rec'ommended to the general 
biologii'ul reader. 

The Annual Register : a Ranew of Public Events at 
Home and Abroad foi the Year F.ditcd by 

Dr. M. Epstein. (New' Series.) Pp. xv4’326 + i7i. 
(London : Longmans, Green and Co., 1925.) 30.S'. net. 
Thi.s admirable survey of the year’s liistor}" is planned 
on the lines whii'h have been long tainiliar. An account 
of Jkitish history, followed by Ibr^gn and imperial 
history arranged under the headings of the variotis 
states, occupies tvvo-t birds of the volume. I'hen com^ 
a tabular chronology of events, a survey of literature, 
art, music, scicni'e, law and finance, and obituary 
notices of the year. These surveys are necessarily 
very condensed, but lack neither lucidity nor critical 
estimates of the field of survey. Some of the more 
important treaties and agreements of the year are 
printed in full. 



132 


NA TURE 


[July 25, 1925 


Letters to the Editor. 

\The Editor docs not hold himself responsible for 
opinions expressed dy his correspondents. Neither 
can he undertake to return., nor to correspond with 
the writers of., ^'ejected tnanusLripts intended for 
this or any other part oj NA ruKic. No ptoticc is 
take?! of anonymous Lommuniintions.'\ 

Ether-Drift and Relativity. 

Dr. StlbkkstI'Iin’.s deductiojis from Prof. D. C. 
Miller's surprising optical expeninents, as contained 
in Naturj-> foi May 2;^, are ecjiiivalent to stating that 
there is a drift of the other with respect to tlie earth, 
and the fiorizontal coi upon out vcUicity of tins drift 
is very small at ordinary ground level but rapidly 
increases with hoij^iht z, so tliat it reaches about 
lo km./scc. at the height of Ml. Wilson (i*7Ji Um.) : 
whence ou/oz- 5-7 sec.-^ approximately for the inter- 
mediate zone. The mere existence of this measurable 
drift would be in conflict with the very foundations 
of relativity. 

Objection against these ccniclusions is raised in 
Nature for June 6 by Prof. Eddington, who remarks 
that the described etlier-ilow being strongly rotational, 
it could not satisfy Stokes’s condition for non-inllucnce 
on astronomical aberration ; and the coiisecjuences 
would be in disagreement with the measurements 
made every day in astronomical observatories. 

I think that from the mathematical point of view 
this objection may be removed on remarking that it 
takes into account only the horizontal component 
of the drift. If is the co-ordinate in the direction 
of this component, and w is the vertical component 
of the drift, the full expression for the curl of the 
drift-velocity hi the xz plane is ouldz - dwjdx, and 
therefore the flow might be everywhere irrotational, 
even with a high value of the term t^uldz, provided 
there is a corresponding hwjox to match it. 

It is true that in thcTight of the first theory given 
by Stokes and expressed by Lorentz in his standard 
book The Theory of Electrons," Ch. v., 147-148, 
the irrotationality of the flow would not be suiheient 
to destroy the influence on aberration, and certain 
additional conditions ought to be satisfied by the 
velocities of the ether near the stars and near the 
earth. But a careful consideration shows that the 
aberrational effects as observed by astronomers do 
not depend on the differences between the directions 
on the wave normals at the origin and the end of 
the light-ray, as considered in the above theory, but 
exclusively on the paths of the light-rays themselves. 
Therefore, the rignt theory to be employed is the 
second one given by Stokes with Challis s corrections, 
and further develoj^ed by Larmor in " Aether and 
Matter," iii. 22, according to which the irrotationality 
is the only condition rei^uired. 

In the light of this conclusion, PI anck-Silbers loin's 
hypothesis of an irrotational and extremely com- 
pressible ether with a negligible drift at ground 
level might be sufheient to secure agreement with 
all .standard astronomical mcasuremiuits at all heights, 
and with terrestrial geodesic oliservations (absence of 
geodesic aberrations) ; but it requires a compression 
so high as 60,000 at sea-levcl ; and it further requires 
^hat the " grip " of the earth on the ether be purely 
gravitational, according to Silberstein’s vivid ex- 
pression, because Michelson and Gale’s experiment 
has shown that the ether does not follow the daily 
rotation- of the earth. Even a broader theory might 
be adopted, since the latter experiment, performed 
inside an iron pipe, show^s that the pushing forward 
of the ether by the earth, if any, is n<5t due to im- 
penetrability or to adhesion to xpateml surface, and 
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therefore Planck's condition that the vertical flow 
of the ether at ground level be zero may be discarded. 

Three points of difficulty are, however, to be con- 
sidered, namely : 

(1) To show that an irrotational distribution of 
flow can be effectively mapped out, which numerically 
agrees with the various values of the horizontal 
velocity found by Prof. Miller at different heights 
and limes. 

(2) To explain^'why, since the grip on the ether is 
not due to material surface adherence, its horizontal 
drift is reduced so nicely to zero at about sea-level 
and not to any other level whatever. 

(3) Since hvftix rccpiires to be so high as 5 or 0 scc."^, 
it follows that if tlie vertical drift be zero at a certain 
point, it will be about 500 km. /sec, at some point at 
100 km. distance at tiic same level. If there is a 
vertical ether flow of this nuignitiuh^, it will be 
revealed at once by very common electromagnetic 
experiments or by a quite unrefined repetition of 
Prof. Miller’s experiment in a yertical direction. 

In the present condition of things it will be 
advisable not to draw any conclusion from Prof. 
Miller’s experiments until results of further exjicriments 
are available, and until, finally, we arc able to examine 
whether some unknown phenomenon has affected 
the results. Giovanni Gtorgi. 

University of Rome 

(Regia Scuola d’ Ingegneria), 

June 29. 

P.S . — Since 'writing the above, 1 have seen Prof. 
Miller's article which appears in the issue of Nature 
for July n, giving further and very interesting 
particulars on his experiments. My conclusions are 
not modified by it. G. G. 


Experimental Study of the • Soaring ” of 
Albatrosses. 

The letter by M. Idrac, under the above title, in 
Nature of April ii, was one constituting an earnestly 
important contribution to the fascinating subject of 
soaring flight ; for it is undoubtedly the case, that so 
far as the sea considerably impedes the lower strata 
of the wind, an albatross must be able to soar in the 
manner recorded. The methods of energetics (having 
regard to the internal energy of the air) may certainly 
be employed to indicate this, but tlic loss often used 
acceleration- of -head way method may be employed as 
£i simple, precise, kinernatical alternative. For ex- 
ample, when the bird in its relationship to the envelop- 
ing air is gliding upwards at an angle a degrees 
above the horizontal, at a headway of V feet per 
second, and against a wind from the north, . it is 
tending to los(^ headway gravitationally at the rate 
of g sin a feet per second per second. It may also 
be regarded as tending to lose headway fnctionally, 
at the rate of gjn feet per second per second, where 
n is the ordinary lift /drag ratio. On tlie other hand, 
if the higher strata of the wind are travelling faster 
southwards, to the extent of v feet per second for 
each foot of vertical height, the bird tends to gain 
headway at the rate of Vv sin a cos a feet per second 
per second, because v cos a feet per second is the 
component of increment of wind velocity head on to 
the bird, per foot change of height, and V sin ct feet 
per second is the vertical rate of gain of height. 
Accordingly, for the bird to continue gliding upwards 
at steady or increasing headway it simply needs to 
have 

Vv sin a cos a - g sin a - gln<b, . * (jj) 

that is to say. no^ negative. ; 
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Ftom (i^ is deducible for calculation, 

t ^ ^sec a 4- ~ cosec . . (2) 

For every angle a at which the bird may choose to 
steer upwards there is therefore a certain v of the 
air which will keep the bird gliding without losing 
headway ; but the particular angle a that allows v to 
have its minimum serviceable value, and in which 
therefore we are mOvSt interested, ^s ascertainable 
from (1) or (2) to be governed by the condition that 
(2 cosec a)/(scc 2a t) sr . . (3) 

quite indei^endently of what the V of the bird may be. 
For the following values of n — 

Of I. 5f 10. 15. 20, 30, 50, 00, 
formula (3) determines these corresponding approxi- 
mate values of a, 

45°, 38°, 28°, 24“. 21 ^ 20^ 17^ 15^ 0°. 
or about twenty degrees for the whole range of values 
of n usually found in •practice. In particular, the 
birds with « = i8, observed by M. Idrac, have the 
comparatively steep angle of 20 4 degrees as the best 
angle a uj) which they should prefer to steer in this 
kind of soaring. Inserting therefore this value of a 
in formula (2), and also inserting the observed value 
of 72 feet per second for the value of F, it transpires 
that those birds may soar steadily upwards against 
the wind when v, the increment of wind velocity per 
foot of height, is not less than 0-552 feet per second. 
If 7; exceeds this the bird will not merely not lose head- 
way, but actually be able to gam headway, even for a 
range of upward angles a a little greater and a little 
less lhau the best angle of 20-4 degrees of this case. 
This width of range of angles, less than and greater 
than thel*)est, increases when v is increased, according 
to values deduciblc from formula (1) or formula (2). 

It is notable that in formula (2), v is inversely 
proportional to V, ejuite confirming the observations 
,made, that the birds of greater headway more easily 
erform this kind of soaring ; but at very great 
eadways and for the whole soaring manoeuvre this 
rule tends to reverse, when the energy-wasting re- 
dactions of sharp turns, up and down as well as side- 
ways, with large birds and especially with large 
jaeroplane appliances, are taken into account. As 
-regards rules, this seems the place to recall that the 
best angle of a.sceiit has no connexion with V but 
bnly with n, and that the best angle of ascent is not 
JVery sensitive to ordinary diflerenccs in even n, nearly 
ways wanting to be about twenty degrees — a. simple 
Tide for bird or man. 

For the return or southward journey we may use 
the same expression (i), but with the sign of the 
gravitational middle term made positive, and with 
the angle a measured downwards from the horizontal ; 
and we can insert the minimum value of v just found 
and supposed to be prevailing, lliat is, 0-552 feet 
per second. The angle a so determined for a steady 
glide for the bird of headway 72 feet per second is 
then a mere 14 degrees downwards from the horizon- 
tal. Truly it is downwards and not upwards, but as 
it is only about half the ordinary gliding angle, the 
bird evidently obtains some soaring assistance even 
on the return journey. 

The whole indicated procedure of the bird, then, 
as viewed from the east, and entirely corresponding 
to observations made, is to glide to the right and 
ijsteeply upwards from the surface of the sea, until 
it reaches the height where v ceases to be so great as 
0 552 feet per second. If this height is 100 feet, the 
bird takes 100/(72 sin 20-4^), or about 4 0 seconds to 
arrive* There bird wheels round and takes a 

NO.; af9oS,. voi- 1 16] 


long flat glide to the left, of duration 100/(72 sin i -4°), 
or 56 seconds, down to the surface of the sea, where 
it again wheels round and proceeds to repeat the 
whole cyclic process every 60 seconds. But it is to 
be noticed that each brief ascent of tlxe bird takes 
place much farther down-wind than the last ascent, 
so that the bird may drift rapidly southward through 
the seascape ; even nearly as rapidly as the headway 
of the bird plus the velocity of the wind at a height 
of about 50 feet, and that may easily be so great a 
total as Oo to 70 miles an hour. It becomes, there- 
fore, a debatable point to consider how much or how 
little the bird may depend on this particular cycle of 
.soaring, and yet preserve its position in the seascape, 
outside a headland or bay or close to a slow ship, so 
well as it sometimes does. 

But the fact which just for an instant can occasion 
a little surprise, is that the bird need not turn 
round, but may continue northward against the wind. 
It may not soar higher, and it cannot even continue* 
to glide level without losing headway, but it may, 
and indeed must direct itself steeply downwards to 
proceed at steady lieadway. The negative value of 
a that satisfies formula (1) is 42 degrees, and 
at that slope the bird may descend 100 feet in 
100/(72 sin 42°), or 2-1 seconds, after previously 
taking the 4 0 seconds to ascend at the slope of 20 4 
degrees. The procedure of the l^ird is now to execute 
a series of deep hollow swoops, northwards against 
the wind, pointing down at 42 degrees for 2-r seconds 
and then up at 20*^ degrees for 4-0 seconds, the whole 
swoop being then repeated every 61 seconds. The 
progress northwards is at the rate of (21 x 72 cos 42“ 
+ 4-0 X 72 cos 2 o - 4")/6 I , or 02 5 feet per second, or 
43 miles an hour relatively to the air at the mean 
50-foot level ; so that to th(* extent that the wind 
at the 50 -foot level is less than 43 miles an hour tlie 
bird can actually advance northwards through the 
seascape, against the wind. When it has so progressed 
for a mile or so in a number of swoops, then it may 
wheel round and take the pleasant, long flat glide 
with the wind, and continually repeal such a grand 
combination process in a way to keep to one locality 
in the seascape. 

Nevertheless, the above j)resents the case as a pure 
case, artificially arranged so, and of necessity,, for 
the purposes of calculation and abstract reasoning. 
The strata of the actual wind must refuse to shear 
.smoothly over one another without breaking into a 
turbulent state, and especially into small and large 
eddies rotating around horizontal cross-wind axes. 
These turbulences oiler other opportunities of soar- 
ing, that are also to be expounded in the form of 
pure, abstract cases ; and so great an artist as the 
albatross may not be wholly negligent of, and un- 
thankful for, such opportunities, although stratified 
structure-gust soaring (if that name be allowed) may 
be the bird’s great favourite. The name " stratified 
structure-gust soaring ” may be understood to refer 
to the fact of the wind being supposed to be stratified 
in its velocity structure, and also to the fact of the 
bird .soaring by a head gust that is present, not as an 
actual acceleration of the air particles themselves, 
but by reason of the bird judiciously crossing the 
velocity structure of the air in such manner as to 
develop for itself a useful “ structure-gust ” etfect. 
This term was similarly proposed in 1913, in the 
book “ Aeroplanes in Gusts and Sc'aring Flight,” by 
the present writer. 

Now, so far as an albatross can soar in the way 
observed and described, there would seem little reason 
why a small and fast aeroplane, manned by an in- 
terested pilot,. should not immediately soar to some 
extent in a like manner, by facing the wind blowing 

' D 2 
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over the sea or a large lake, or possibly over a large 
flat plain, and quickly swooping down and up close 
to the surface — pointing down at about 40 degrees 
and then up at about 20 degrees, or at about half 
these angles if the propeller is allowed to be of some 
assistance. At suitable intervals it may take the 
long flat glide with the wind. In any case, however, 
independently of soaring, aviators may have need to 
consider that in starting olf against the wind it may 
be convenient to point up at an angle approaching 
20 degrees, and so endeavour to continue ; and in 
the event of being compelled to jioint tlieir aeroplanes 
down they may have need to be prepared for the 
lowest strata of the air near the sea seeming to refuse 
proper support. Indeed, some experiences of this 
character already seem to confirm M. Idrac's ob- 
servations of the wind near the surface of the sea. 

S. L. Wai.kdkn. 

London, June 8. 


Science and Intellectual Freedom. 

It is with considerable amusement that I have 
read the collection of opinions published in Natukk 
upon the recent action of the State of Tennessee in 
forbidding the teaching of what we believe to be the 
established facts of human evolution in schools 
supported by puldic funds. There is an admirable 
undertone of contempt and condemnation in most of 
th(‘Se contributions and a scorn that spreads at 
moments from Tennessee and Oklahoma to things 
American in general. Yet the British Government 
is at the present time in an almost paralk?! posi- 
tion to the Government of the benighted Stale of 
Tennessee in regard to a closely similar body of 
knowledge. At present if a medical officer of health 
or a health visitor in public employment gives in- 
formation about contraceptives to a patient publicly 
paid for, he or she is liable to dismissal, and several 
cases of dismissal have occurred. The Minister of 
Health in both the previous and the present govern- 
ments has refused to allow these officials the freedom, 
at their discretion and with all circumstances of 
privacy, to give this sort of information to adult; 
asking for it from them. There is 110 (jucstion of jmi- 
paganda here or of forcing this kind of knowledge upon 
those unwilling to receive it. Ihit British adults of the 
poorer classes wisliing to know this much about their 
own bodies and to have this much of control over them, 
cannot get it in a private, seemly and proper manner 
from their publicly supplied and duly qualified medical 
advisers, but must resort to the one or two over- 
worked privately supported clinics that exist, or to 
furtive expedients, to quacks and underhand and 
dubious sources of information. This is mainly a 
concession made by these successive Ministers of 
Health to the Roman Catholic vote. They plead that 
taxpayers of that persuasion might object to their 
money going to supply such knowledge to people 
with different views. But that is precisely the 
argument of the Tenne.sscc legislators. They plead 
that a respectable body of old-fashioned Christians 
regard the docjrine of human evolution as a dangerous 
and sinful heresy and that therefore they may 
object quite reasonably to their money being spent 
upon its diffusion. 

In all these matters I am for open and accessible 
knowledge and free and frank discussion everywhere, 
in Britain as in Tennessee, but I submit that the 
SHte of British science have no case against the 
State of Tennessee until they have done something 
to put our own house in order. Perhaps later you 
will give us another Supplement of k rather wider 
scope and raise the whme problem of intellectual 
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freedom in relation to these modern publidy endowed 
systems of education in which the teacher is at any 
time liable to the irruptions and direction of the 
government and the politician. The bulk of our 
educational organisation at every stage and much of 
current research could not exist without State support 
and subsidies, and the riddle of receiving maintenance 
without sacrificing freedom is a very fine and subtle 
one, which is not disposed of by damning Tennessee. 

H. G. Wklls. 

Easton Glebe, Dunmow, 

Essex, July i6. 

On the Presence of a Perennial Mycelium in 

Pseudoperonospora Mumuli (Miyabe & Takah.) 

Wlls. 

In a recently published article [Annals of Applied 
Biology, 12, p. 1 21, 1925) we have given a description 
of the downy mildew of the hop (Pseudoperonospora 
Humuli), a disease until recently unknown in England 
or in Europe, but now beginning to cause considerable 
damage in Kentish hop-garciens. The object of this 
note is to record certain new facts, of scientific and 
economic importance, which have been lately dis- 
covered in the life-history of this fungus. 

The occurrence of diseased, stunted, “ spike "-like 
shoots arising from the root- stock of the hop .so early 
as April led to a. search being made for mycelium in 
the perennial underground parts. Examining during 
May one- and two-year-old diseased nursery " sets," 
by means of hand-sections stained with azo-blue, the 
existence of mycelium was ascertained in the pith and 
cortex of one-year-old portions of the " crown." The 
mycelium Weis not traced lower than this, but there is a 
pos.sibihty that it may be even deeper -sea ted. The 
presence of a hibernating mycelium in certain members 
of the Peronosporacx'se has already been recorded ; in 
the case of the beet mildew (Peronospora Schachtii)^ 
by Kuhn, in 1873 : and in the onion mildew (P. 
Schleideni), hy Dr. P. A. Murphy, in 1921 (Nature, 
fo8, Nov. 3, p. 304). 

The alarming feature of the outbreaks of the hop 
downy mildew which are now taking place for the 
first time in hop-gardens in Knglaml is their epidemic 
nature and the early attack on the young stems 
(" bines "). Under the influence of the disease the tips 
of normal, healthy-looking bines, when these are 5-7 
feet high, are suddenly arrested and transformed into a 
tufted or " spike "-like growth. As many as seventy 
per cent, of the hop-plants (" hills ") in a garden may 
show the disease, and in some cases all the stems 
(" bines ") trained up may prove to be diseased. 
While in the case of the shorter basal " spikes " the 
mycelium apptiars to be continuous throughout their 
length, this is not necessarily the case with the longer 
diseased bines, where the mycelium may be absent 
from certain nodes, with the result that healthy 
lateral .shoots may be produced. Within the stunted 
" spike " of the longer stems the mycelium is present 
close behind the growing point of the apical bud and 
extends along pith and cortex commonly for a foot 
or more. The extent of the mycelium within the pith 
is marked by a brown discoloration ; in internodes 
where the pith is hollow the fungus has been found to 
accumulate hyphaj which form a lining for the hollow 
cylinder. These hyphae give rise to oogonia and 
antheridia, and the pith eventually becomes lined 
with masses of oospores. These oospores, which 
hitherto have been reported as occurring only in the 
leaves, have been found in abundance within stems so 
early as mid- June, and in one case in May. The 
occurrence of oospores in " spikes “ renders impera^ 
tive the destruction of the latter, when they have 
been removed by the grower. 
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In sevei^l cases it has been found that the mycelium 
in the cortex penetrates the epidermis and produces 
masses of conidiophores on the outside of the stem, 
which is rougher and coloured light-brown in those 
areas. 

On rare occasions a few conidiophores with conidia 
are found projecting into the pith cavity, in regions 
where formation of oospores is taking place. 

E. S. Salmon. 

W. M. Ware. 

INIycological Department, 

South-Eastern Agricultural College, 

Wye, Kent. 


Seed Dissemination of Ncmatoda. 

Recent American workers have directed attention 
to the fact that Ncmatoda attacking certain plants 
are regularly disseminated in the seeds of their host. 

Whilst working on the relation of Tylenchus dipsaci 
Kiihn to one of its common host plants, namely, the 
oat, the occurrence of ^^l^iol]s Ncmatoda between the 
pales was observed. Sonic correlation between such 
occurrence and a relatively poor development of the 
plant was also observed. Various genera were 
identified, notably Tylenchus and Diplogaster, but 
the forms most commonly present were small larvai 
so immature that accurate identification was not 
possible. 

Seeds known to be so infected and germinated under 
sterile conditions were, on later examination, found to 
harbour numbers of Nematoda of a species of the 
genus Cephalobns. It seems, thendore, that dis- 
semination in seed must be accepted as one at least 
of the normal methods of spread of the species in 
question. Special interest attaches to this, for so 
long ago as 1906 Marcinowski show^ed that CephuJobiia 
elongatus Scli. was capable of injury to cereals, while 
Steiner has recently show'n that the species C, sub- 
elongatus Cobb, may cause damage to the foliage of 
Phlox plants. 

W. E. H. IlODSOxN. 

Department of Plant I’athology, 

Seale-Hayne Agricultural College, 

Newton Abbot, J^evon. 

Observed Stark Effect Patterns in Helium. 

RhcicN'iLv I have taken photographs of the Stark 

I ellect in helium wliicli show (juite clearly that the 
parhelium principal scries line has the pattern 

l/i (i.e. one compoiumt plane polarised parallel to 
the field, and one component circularly polarised 
perpendicular to the fiehl) instead ol the complex 
pattern 3/3 reported by T. Takaminc and N. Kokubu 
•(Mem. Coil. Sci., Kyoto, 3, 275, 1919). With im- 
proved experimental conditions, the new spectro- 
grams prove that the simple displacements (t/i) 
reported by Stark and Nyquist for the members of 
the shar]) and principal senes are correct, and that 
the complex analyses claimed for some of these lines 
‘ by Takamine and Kokubu were due to insufficient 
, control over the Lo Surdo lube. 

A further point of interest is the appcaraiicci of 
;a new weak perpendicular component of the par- 
t helium combination line X4384. In a field of 40 
kv./cm. this line has two components with wave 
^numbers 22832-8 and 22839-0. This completes the 
pattern 2/2 for all members of the combination series 
,2P - mP, w = 4 to 7 inclusive. 

6 Two examples of the pattern 2 /3 have been brought 
light in this investigation, (i) The parhelium 
fuse series line X4922, in an electric field of 4 5 kv./cm., 
found to have components with the following 
ve numbers : 
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par. 202 t, 3 - 9 .^?o 29 .v 8 densities 

perp. 20293-9, 20295-8, 20302-3' ^ I, 2, 7 

{2) The accompanying photograph (Fig. i) show's two 
orthohelium lines in electric fields. As usual, a double 
image prism has been used lo 
separate the parallel (upper) 
and perpendicular compon- 
ents. At the top of the 
photograph there appears to 
be but one line — the dilfuse 
scries doublet X4472. Since 
this is not resolved, the 
anal5"sis shown here is as- 
sumed to be that of 1 he 
stronger component. In high 
fields, near the cathode, this 
line is deflected lowanl the 
left and split into two com- 
ponents. A very faint line 
in the normal undisplaced 
position i.s due to stray light 
not emitted by ihe main 
source. It is useful as a line 
of reference. Immediately at 
the right may be seen the 
combination line 2/>i - j\h 
making its appearance in a 
very low field (Harry Nyqmst, 

Phys. Rev., 10, 226, 1917). 

This line has the pattern 2/3. 

Most of the components are 
over-exposed in order lo 
sliow the new perpendicular 
component. The insert is a 
photograph of the perpen- 
dicular component of HcX3()65 
in fiekls up to about 50 kv./cm 

These patterns for helium series lines are identical 
with those claimed for the corresponding hydrogen 
fine structun^ components in the theory given by 
H. Kramers [Zs. f. Phys,, 3, 199, 1920).* 

J. vStlart Foster. 

McGill University, Montreal, Canada, 

June 15. 

The Word “Australopithecus” and Others. 

When Dr. Rather hints (Nai urk, June 20, p. 947) 
that the word “ llornosimiida} " is not correctly 
conipoiiiided, he probably means that the compound- 
ing stem of homo is homi-, as in the Ivatin homicida. 
But “ Australopithecus " is also incorrectly formed, 
for tlie compounding stem of australis is australi-. 

Why will ]H‘ople venture to invent new names 
without consulting an etymologist ? Neglecting this 
precaution, even a good classical scholar may flounder. 

P'. J. Ai-len. 

8 Halifax Rd., Cambridge, 

June 28, 



Cancer Research. 

Referring to the recent work on cancer by Dr. 
W. E. Gye, the statement in Nature of July 18, 
p, 107, tJiat Dr. Gye was " assisted %by Mr. J. E. 
Barnard and Dr. J. A. Murray," which has also 
appeared elsewhere, attributing to me a direct 
participation in the work of Dr. Gye and Mr. Barnard, 
requires correction. 

The very generous acknowledgment in Dr. Gye's 
paper in the Lancet sums up all my association with 
his researches., I should be lacking in candour if I 
permitted the suggestion of a closer collaboration to 
pass without a ^disclaimer. J. A. Murray. 

Imperial Cancer Research Fund, 

8- 1 1 Queen Square, Ix>ndon, W.C.i. 
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The Natural Classification of Ferns as a Study in Evolutionary Methods.^ 


By Prof. F. 0 . 

I N the light of evolutionary theory the object of a 
natural classification of living things lias ceased to 
be a mere catalogue^ useful primarily for the recogni- 
tion and accurate designation of genera and species. 
Such a classification is now understood to express, at 
least in some degree, the evolutionary relations of the 
organisms ( lassified, though still it may be far from 
fulfilling its theoretical end. Kin will take place near 
to kin, and if the relationships be truly apprehended, 
the whole grouping of different forms will be such as to 
seriate them, so that those earlier in historical origin 
should precede those of later appearance. The series 
would lead from presumably primitive to presumably 
derivative types. But naturally a simple linear series, 
such as any catalogue must show, cannot adequately 
portray the highly complex relations of any well- 
represented group. Moreover, such relations are apt 
to be so obscured by the extinction of intermediate 
forms that, though this might at first sight appear to 
simplify the problem, it at the same time increases 
greatly the difficulty in recognising affinities, and often 
makes any definite opinion on relationship highly 
problematical. 

In the face of such drawbacks many are disposed to 
regard the problem of natural classification as hopeless : 
and the results attained may appear to be mere ex- 
pressions of personal bias. Moreover, the divergences 
of opinion expressed by different experts in the investi- 
gation of the same group are sometimes so great as to 
forfeit confidence in their methods. The critic may 
then conclude that the materials available for inductive 
argument arc too disconnected, and positive data too 
deficient to lead to any satisfactory result. However 
true this may actually be, the demand may still be 
made that at least the classification adopted for any 
given group shall not violate, but rather accord with 
such settled conclusions of affinity as arc founded upon 
an adequate field of observation comparatively treated. 
The wider the area of observation the more probable 
will it become that the grouping based upon it will be 
correct. This is indeed the theoretical basis of any 
classification that can be regarded as natural. 

Many groups of plants, comprising at the present day 
numerous genera and species, appear so highly standard- 
ised as to give little scope for such treatment. The 
differences that they show are relatively minute, while 
in the absence of a consecutive geological record of 
their past history it may appear impossible to rank 
those differences in any probable phyletic sequence. 
This is the condition of the Angiosperms as a whole : 
consequently little headway has yet been made in their 
phyletic grouping : while opinions are by no means in 
full accord as to what characters are to be held for 
them as primitive, or as derivative. But it is other- 
wise with the Filicales. There are many thousand 
species of living ferns, distributed in more than a 
hundred well-marked genera. The range of variable 
characters which may serve for their comparison is 
wide : while the class is represented with a more or 

> Subatanoe of three lectures delivered at the Roya^ Institution, May ar, 
38. and June 4« 
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less consecutive history back to the Palaeozoic age. 
These facts at once suggest that the class of ferns would 
provide material suitable for a searching experiment in 
the methods upon which a natural classification may be 
based. 

We have seen*^ that in order to obtain a stable result 
it is desirable to expend the comparison over a wide 
area of fact. The weakness of early groupings for the 
ferns has been that the area of comparison was too 
narrow. It involved chiefly the external form, and the 
sorus and sporangia, while anatomy and the characters 
of the gametophyte were scarcely used at all ; nor was 
the palgeontological evidence taken into account. 
Though naturally the features of the sporophyte, being 
more elaborate and also more varied, still take the 
prior place, all variable features should be used. In 
respect of each the limits of variability must be defined, 
and the question considered whether one extreme or 
the other should be regarded as primitive. Here a 
comparison with related fossils becomes important, 
and often indeed it is decisive, as in the conclusion that 
the Eusporangiatc type is more primiti\'e than the 
Leptosporangiatc. 

There arc already twelve criteria of phyletic com- 
parison in use in ferns, and others may proiiably emerge 
later. They are : (i) external form of the shoot ; (2) 
architecture and venation of the leaf ; (3) initial con- 
stitution as shown by apical segmentation ; (4) the 
vascular system ; (5) dermal appendages ; (6) position 
and structure of the sorus ; (7) indusial protections : 
(8) character of the s})orangium ; (q) spore-output ; 
(10) morphology of the prothallus ; (11) the position 
and structure of the sex-organs ; (12) embryology. In 
respect of all of these, but naturally in varying degree, 
it is possible to distinguish a type that is held to be 
relatively primitive, from that which is c]eri\'ative ; 
moreover, so far as comparison with related fossils is 
possible, the palaeontological sequence may be taken 
as a check upon conclusions, since its data are drawn 
from the most positive source that is available in com- 
parative morphology. Further, it is found in the 
Filicales that the results of comparison, thus checked, 
run substantially parallel in respect of the several 
criteria upon which the comparisons are based. Excep- 
tions do as a matter of fact occur ; but the marked 
preponderance of parallel progression in respect of 
features so dissimilar as, for example, sporangia and 
antheridia, dermal appendages, conducting tissue, 
spore-output, gives added confidence to the application 
of a comparative method so broadly based and so 
adequately checked. 

From materials such as these it has been possible to 
draw up a verbal specific-ation of a type which would 
embody all the relatively primitive features, and thus it 
might he visualised as a common archetype, which 
should represent something like that source from which 
we may presume that the class of ferns may ultimately 
have sprung. The specification would comprise ah 
upright radial shoot, perhaps rootless, and forking 
equally if it branched at all ; the distinction of axis and 
leaf ill-de^eid ; the leaf, if recognisable as such, long 
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Stalked, fotking, with its segments narrow, and separate 
one from another ; the general cellular construction 
robust, and without a single initial cell in the several 
parts ; the conducting system consisting of simple 
tracts with solid xylem-core ; the surface bare, or with 
simple hairs ; the sporangia solitary, distal, and 
relatively large ; the spores numerous in eacli sponm- 
gium, and all alike ; and the opening mechanisms of 
the sporangia not highly organised. J^faturally, since 
the prothalli are not as a rule preserved as fossils, little 
help is derived in checking the^ comparisons of the 
gametophyte ; and it is omitted in the specification, 
which applies only to the sporophyte. 

If the above specification be compared with the 
actual features displayed by the fossils of the Rhynie 
Chert, so beautifully revealed by Dr. Kidston and 
Prof. Lang, it will be seen that a substantial similarity 
exists. It is not suggested that any one of the Rh\Tiic 
fossils itself represents ai^ ancestor of the ferns. What 
does appear is tlmt, among the vegetation of tlie earliest 
adequately known land flora, there existed plants which 
shared those leading features of the sporophyte which 
wide comparison of the ferns, living and fossil, has led 
us to regard as primitive for them. 

Starting from such a source, which is not, as a matter 
of fact, far removed from what is actually seen in the 
extinct Rotryopterideae, a general advance may be 
traced through the ages, culminating in the modern 
Leptosporangiatc ferns. The leading features of 
progression consist in departure from the upright habit, 
and equal dichotomous branching of axis and leaf ; 
progressive webbing of tlic leaf-segments and adop- 
tion of netted venation ; elaboration and progressive 
disintegration of the ( onducting tracts ; substitution of 
flattened scales for simple hairs ; transit of sori from 
distal or marginal to superficial positions ; passage 
from the simple sorus with sumultaneous sporangia, to 
a gradate or a mixed succession of them ; elaboration 
but often also a final abortion of indusial coverings ; 
a progressive diminution of tlie individual sporangium, 
with corresponding increase of their numbers, and of 
the precision of their ejaculating mechanisms ; finally, 
a diminution of the spore-output from each, from many 
thousands to definite numbers such as 64, 48, 32, 16, 8, 

I or even in extreme cases to a single one. These pro- 
gressions run substantially parallel, and accompany a 
progressive fining down of structure from the grosser 
Eusporangiate to the more delicate Leptosporangiatc 


type. 

Such evolutionary progression, traced by wide com- 
parison in respect of many criteria, and checked by 
reference to the palaeontological record, which in the 
ferns is both ample and consecutive, may be expected 
to yield material for argument as to the methods of 
evolution. In particular it makes possible views in- 
volving the essential factor of geological time, so often 
OBoitted or wholly forgotten in the evolutionary dis- 
cussions of the moment. Between the Devonian 
Period and the present day there is spread out before us 
the whole drama of fern-evolution, including the 
rchcmges profusely polyphyletic, embodied in the previous 
paragraph. We may fix our attention especially upon 
marked features upon which the series throws 
flight, namely, the slide of the sorus from the margin to 
,^e surface of the widening leaf, and the progressive 


elaboration of the vascular tissue with increasing size 
of the part it traverses. Evidence of progress in respect 
of both of these may be traced not only in the race, 
wliere the results are found to be hereditarily fixed, but 
also in some degree in the individual life, where they 
are seen to be still plastic. 

The shifting of the sorus from the margin to the 
surface of the expanded leaf gives the biological 
advantage of protection from direct insolation during 
development. In some families, such as the Marat- 
tiaceie, Gleicheniaccic, and Cyatheaceje, and in Todea, 
it happened early in geological history, and became 
hereditarily fixed with a high degree of uniformity. In 
others, as in the Schiza'aceic, llymenophyllacea?, and 
Dicksoniaceae and in Osmunda, the primitive marginal 
position was retained. In some the transition from a 
marginal to a superficial position may be seen actually 
in progress, as in the Dennsticdtiinic and Pteridaceae. 
The transition may be held as adaptive, and the steps 
of the adaptation may actually be followed in the 
individual development in such genera as Dennstaedtia 
or in Ptcridium. Such facts, the details of which will 
be found fully described elsewhere,^ suggest that a 
widespread and polyphyletic phenomenon of adapta- 
tion is before us. It may ])e described as a slide of the 
sorus from the margin to the lower surface, which is 
clearly a biological adaptation. The genera quoted 
show that it is actually progressive in the individual 
development. The evidence suggests very strongly 
that there has been a widespread inheritance of a 
character primarily acquired by biological adaptation 
in the individual, and that it has become fixed as a 
heritable character not once only but repeatedly. The 
whole period of geological time from the Devonian 
onwards has been available for the process, which has 
happened in some phyla early, in others late, and is in 
some individual living ferns caught actually in the 
plastic or nascent state. 

A similar argument may be advanced in relation to 
the progressive expansion and disintegration of the 
conducting tracts in ferns, which appears to be closely 
connected with the limiting factor of size, and the 
adjustment of the proportion of surface to bulk in an 
enlarging organism. The progressive expansion, elabo- 
ration, and even disintegration may be traced in per- 
fection in the ontogeny of such ferns as Gleichenia 
pectinata, Pteris podophylla, or Plagiogyria. The elabor- 
ated result has become hereditarily fixed with character- 
istic differences in detail in many distinct races of ferns. 
The resulting structure provides features sufficiently 
stable to serve for far-reaching comparison. 

Such arguments and such conclusions will of course 
be met by the objection that they traverse the doctrine 
of the non-inheritance of acquired characters. But it 
needs to be stated that the structural basis for this 
doctrine, however it may apply in arfimals, has no 
validity in the plant-body. In them there is no early 
segregation of somatic from propagative cells. These 
remain indistinguishable until a late state of individual 
development. In the absence of such structural 
segregation for plants, and in view of the jwsitive 
evidence above advanced, we appear to be justified in 
concluding that in plants the distinction between 
fluctuating variations and mutations is not absolute. 

Bower, F. O., ** Tbe Feme/* vol. i., Cembridse OxUvernty Press, 1993. 
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In other words, characters that are seen to be adaptive 
in the individual life are apt to become hereditarily 
fixed ; and in the progress of geological time this has 
happened repeatedly. 

The impressive address of Sir Francis Darwin as 
president of the British Association in 1908 in Dublin 
should be recalled. The observations and conclusions 
relating to ferns which have been acquired in recent 
years appear to be susceptible of interpretation only 
through some form of mnernic theory, such as he there 
disclosed. It is not only in the moral world, but 
perhaps also in the physical frame of living things that 
the methods of the importunate widow produce their 
result ; and this will become the more plain where, as 
in the study of the ferns, the whole period of geological 
time from the Devonian Period onw'ards is available 
for the method to produce its structural effect. In 
recent discussions, too much stress has been laid upon 
the failure or success of laboratory experiments, which 
have extended at most over only a few years. Here in 
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the ferns we see evidence derived from experiments 
carried on naturally and continuously since the Palaeo- 
zoic age : and they indicate that adaptive characters 
are heritable. Preference should surely be given to 
those results which appear without any narrow time- 
limit. These show that, in the language of the mnernic 
theory, engrams are imprinted upon the. propagative 
cells. The impress of an engram in ordinary life may 
be, and probablj is, a relatively rare event. The diffi- 
culty in producing satisfactory evidence of the inherit- 
ance of acquired chafacters in brief laboratory experi- 
ments in itself indicates a high resistance of germ-cells 
to their reception. But prolonged comparative study 
of ferns, with their long geological history taken into 
account as a check upon its results, appears to justify the 
view that in them the difference between fluctuating 
variations and mutations is not absolute. It indicates 
rather that characters acquired by adaptation in the 
individual life may become hereditarily fixed if secular 
time be available. 


The International Research Council. 


International Research Council held its third 
meeting at Brussels in the Palais des Academies 
on July 7 and the two following days. The first meet- 
ing took place six years ago, in July 1919, when the 
statutes of the Council were adopted, and steps were 
taken to form the Unions of Astronomy, Geodesy and 
Geophysics, Chemistry, Mathematics, and Radio- 
telegraphy. The second meeting was held in July 
1922, when some additional countries were invited to 
join the Council, and the formation of the Unions of 
Geography, Physics, and of the Biological Sciences 
was agreed to. 

Since the second meeting nine countries have joined 
the Council, so that the number of adhering countries 
up to the present time is twenty-nine, to which Latvia 
and Tunis have now to be added, having been admitted 
at this meeting : thus the total membership is now 
thirty-one. Of this total membership, however, only 
seventeen were represented on this occasion at Brussels, 
namely : Belgium, Czechoslovakia, Denmark, Egypt, 
France, Great Britain, Holland, Italy, Japan, Morocco, 
Norway, Poland, the Union of South Africa, Spain, 
Sweden, Switzerland, and the United States. The 
votes assigned to each country depend on its population, 
and the total number of votes controlled by the 
delegates was 52. 

It was reported to the Council that the former Inter- 
national Seismological Association had been dissolved, 
with the assent of all the countries who were members 
of the Association. It was proposed that the Council 
should accept responsibility for such of the property of 
the Association as had been taken over, and this was 
approved. The work which this Association formerly 
carried out is now undertaken by the Section of Seis- 
mology in the International Union of Geodesy and 
Geophysics. 

The most important business that was before the 
Council related to certain modifications of the statutes 
which had been proposed by Australia, by Denmark and 
Holland, by Sweden and by Switzerland. All of these, 
though differing slightly in form, had for their object 
the removal of the restrictions which now limit the 
membehihip of the Council and tl^ Unions related ^ it 
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to tho.se nations who joined in 1918, and others who 
have since been invited to join or have been elected 
under the existing statutes ; these embrace only the 
Allies and neutrals of the War period, 1914-1918, the 
Central Powers being excluded. At the second meeting 
of the Council in 1922 a proposal was made to remove 
this restriction, but at that time it was not considered 
advisable to amend the statutes, and no action was 
then taken. 

The procedure to be followed in modifying a statute 
lays down that no change shall be made in the terms 
of the Convention except witli the approval of two- 
thirds of the votes of the adhering countries.*^ 
According to the president's calculation, the rule 
required 53 votes, so that even if a unanimous vote 
of all the delegates present had been obtained for any 
of the proposals, it would not have effected a valid 
change of statute. Thus although there was a 
majority of votes in favour of the changes proposed 
by Holland and Sweden, the statutes could not be 
altered. The situation, therefore, must remain as it 
was until the Council at another meeting comes to a 
different decision on this question, or agrees to modify 
the statute which requires a two-thirds majority of the 
votes, not merely of the countries present but of all the 
countries which belong to the Council. In the mean- 
time the Executive Committee may by correspondence 
obtain a more representative opinion from all the 
adhering countries, for the statutes permit a country 
not represented by a delegate to vote by post. 

The further proposal, submitted by France and 
Belgium, that membership of the League of Nations 
should qualify a country to be elected wa$i not 
generally acceptable, and was therefore not adopted. 

This result is in every way most unfortunate for 
international science : not only does it postpone the 
time when the Research Council will be truly inter- 
national, but it also raises the question whether, 
things stand, it will be possible to carry out the rtiodi- 
fication of any statute until the end of the present 
Convention in 1931. A full attendance of jdl the 
countries belonging to the Council at any meeting can 
^<a^ly be ;CQuiit^ upon, though the Votee of aU of 
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them have to be taken into account in determining the 
two’thirds majority, so that a small group of dis- 
sentient votes may suffice to prevent a resolution being 
carried ; or, as in the present case, a unanimous vote of 
those present may be insufficient to obtain the necessary 
majority. The serious inconvenience of this state of 
things was emphasised by several of the delegates at 
the present meeting, and the Executive ( ommittee was 
requested to consider the situation, wliich must 
increase in difficulty as the membership of the C ouncil 
is more widely spread over thef world, with the view of 
suggesting a remedy. 

The Council was not in favour of a proposal to 
rescind a resolution adopted at the meeting in 1922 
requiring a country to join the Research Council before 
becoming a member of a Union. 

A Committee which had been nominated provision- 
ally by the Executive Committee in order to study the 
relations between solar and terrestrial phenomena was 
formally appointed by the Council for a period of three 
years, with power to add to its membership. The 
Committee will enter into communication with scien- 
tific men who are interested in the subjects to be 
studied by the Committee, especially those of countries 
which are not represented on the Committee. The 


constitution of the Committee is : Prof. S. Chapman 
(chairman), Prof. G. Abbetti, Dr. C. G. Abbot, Dr. C. 
Chree, M. IT. Deslandres, General G. Ferrie, Dr. C. E. 
St. John, Dr. G. ('. Simpson, and Prof. (•. Stormer. 
The Committee held se\ oral meetings at Brussels on 
the present oct'asion. The (\)uncil had also bch)re it a 
proposal from the International Mathematical Union 
advocating intimate co-operation between tlie Union 
and the Committee of Intellectual Co-operation of the 
League of Nations. As probably affecting other 
Unions also, the proposal was referred to the Executive 
Committee of the Council for consideration and report. 

The period for which the president of the Council, 
M. E. Idcard, had been elected having come to an end, 
his re-election was proposed by Prof. Lorent/. and was 
unanimously agreed to. Dr. G. E. Hale and M. 
Lccointe being unable for reasons of h(?alth to serve 
on the Executive (Committee, Dr. V. Kellogg and M. P. 
Pelseneer were elected to fill these vacancies. 

The Union of Pure and Applied Physics, and that of 
the Biologi<‘al Sciences, held meetings at Brussels 
during those of the Research ('ouncil. In the Union of 
Physics the desirability of full intcrnationality being 
attained at the earliest possible date was urged, and a 
resolution to this effect was ])assed unanimously. 


Industrial Chemistry at Wembley. 


visitor to the British Empire Exhibition who 
T takes it au shieux will find a plethora of good 
things to stimulate his mind, and if his bent is towards 
science or its appli('ations he will revel in the exhibits 
of the (iovernment Pavilion and in many of the attrac- 
tions of the Palace of Industry. Jn the latter the signs 
and portents of (hemical enterprise should convince 
him that the days of “ d^matic slumber are fast 
disappearing, and that although British chemical in- 
dustry cannot compare in magnitude with such in- 
dustries as engineering, mining, shipping, and textiles, 
they are nevertheless of equal fundamental importance. 
As in 1924, the chemical exhibits have been organised 
by the Association of British ('hemical Manufacturers, 
and tlie same commanding position in the Palace of 
Industry has been utilised. 

Comparing the chemical section with that of last year, 
the visitor will notice the same excellent lay-out, though 
he may regret the absence of exhibits from a number 
of well-known manufacturers. This absence does not, 
however, seriously impair interest, and in some ways is 
an advantage, because undue multiplication of similar 
exhibits is avoided, and there is more space available 
for effective display. On the other hand, the presence 
of rather an excessive number of vendors of “ cures,*’ 
perfumes, hair-washes, and other proprietary toilet 
articles is apt to confirm the man in the street in his 
prepossession that chemistry begins and ends with 
pharmacy. Another noticeable absence, both this year 
and last year, is that of chemical exhibits from the 
Dominions Overseas. Nowhere in the Exhibition do 
we find any tangible evidence that our sister nations 
ar^ striving to realise their war-time aspirations of 
tffdustrial independence and of security against physical 
aggression through the medium of a well-organised and 
effective chemical industry. 

Although many of the exhibits are the same as those 
jshown last yw, there are a number of inter|55ting'. 
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novelties. The exhibit of Messrs. Burroughs Wellcome 
and Co. is a model of clear and attractive presentation, 
and its educational value is very high. Not only are 
medicinal and photographic chemicals displayed in 
artistic form and, where possible, in logical array, but con- 
cise information is also given concerning raw materials, 
methods of extraction, and preparation by synthetic 
methods ; manufacturing operations are outlined, in- 
termediate products are described, and miniature 
models of apparatus are exhibited. To attract the 
public there are crystals of various substances illumin- 
ated by coloured lights ; and there is a very interesting 
display of historical relics —medicine-chests and first- 
aid outfits — carried by famous explorers, as well as 
dioramic views of the scenes of their activities. 

Acids, alkalis, and other main products of the heavy 
chemical industry arc so familiar that it must be diffi- 
cult to devise new modes of display. Messrs. Brunner, 
Mond and Co., with their associated firms, have over- 
come this difficulty, partly by means of an attractive 
setting, and partly by exhibiting some up-to-date 
applications of well-known substances. Thus a number 
of new uses have been found for sodium silicate (of 
various composition), which has long been used in large 
quantities as a filling for soap (though it is said to have 
a slight detergent action). When mixed with powdered 
limestone it is now successfully used for hardening the 
concrete surfaces of roads, and the soft porous chalky 
limestone, which has hitherto been found useless for 
road-construction, has now found a valuable applica- 
tion. The mixture is sprinkled on to the prepared 
surface and then worked in with a soft broom. Three 
coats are applied, and the surface of calcium silicate 
so produced is more durable and more free from dust 
than surfacds made with the aid of coal-tar. Messrs. 
Brunner, Mond and Co. are also showing specimens of 
** ^ey pressed bricks,” made of calcium silicate, which, 
though relatively,, heavy, arc Wronger and much less 
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pervious to water than common bricks, whilst their 
prepared surface renders unnecessary the use of plaster. 
Sodium silicate is coming into use as a means of pre- 
venting corrosion of water-pipes and cisterns, and of 
enabling aluminium utensils to withstand the action 
of hot solutions of soda. It is also used as an adhesive. 
Calcium chloride, a heavy chemical which for long 
awaited an adequate market, is used, inter alia, for 
spraying rubble tennis-courts to prevent the rising of 
dust. 

The firm. Synthetic Ammonia and Nitrates, Ltd., 
shows a small case containing specimens of the products 
made in the nitrogen factory at Billingham-on-Tees. 
These consist of ('alcium nitrate, sodium nitrite, 
ammonium nitrate (not yet marketed), ammonium 
sulphate, and “ agricultural chalk,” wliich is calcium 
carbonate containing two per (cnt. of ammonium 
sulphate. In view of the enormous potential import- 
ance of this industry, the exhibit is disappointing. 
The mere display of products, most of them very 
familiar, gives the public no idea of the nature of the 
nitrogen problem and how chemists in all civilised 
countries are trying to solve it ; and it should be 
possible to give the student and the technical man 
satisfying information without disclosing vital secrets 
of manufacture. 

An interesting feature of the Brunner-Mond display 
is a continuous automatic-lantern exhibition depicting 
bird’s-eye views of factories, the loading and unloading 
of goods, methods of transport, offices, etc., connected 
with this firm’s world-wide activities. Messrs. Chance 
and Hunt, Ltd., are showing, in addition to their staple 
products, specimens of ferrous chloride, which is now 
used in making jointless magnesite flooring. The 
Castner-Kellner Alkali ( o. has a small exhibit relating 
to the use of liquid chlorine and of chlorine derivatives 
of ethane and ethylene, bleaching agents, etc., whilst 
Electro-Bleach and By-products, Ltd., makes a special 
point of its sesquicarbonate of soda, which is a very 
concentrated form of soda for cleaning and other 
purposes. 

Messrs. Albright and Wilson, Ltd., well known for 
their manufactures of phosphorus, show interesting 
exhibits relating to the fire-proofing of wood and the 
preservation of stone. By means of the “ Oxylene ” 
(secret) process, owned by the Timber Fire-proofing 
Co., Ltd., of Market Bosworth, wooden safes and their 
contents can now be protected from the effects of 
exposure to high temperatures. A deal fire-proof door 
is shown, one side of which became covered with 
adherent non-conducting charcoal on exposure to 
flames at a temperature above 900° C,, whilst the other 
side barely became hot. The merits of Prof. A. P. 
Laurie’s “ silicon ester ” as a means of preventing 
decay of building-stone are effectively indicated by 
specimens of treat:id and untreated materials. “ Silicon 
ester ” is made by the interaction of alcohol and silicon 
tetrachloride, and it acts by depositing silica in the 
|>ores of the stone, thereby strengthening it but not 
affecting its permeability. One of the chief attractions 
in the stand of the United Alkali Co. is an educational 
exhibit of “ intermediates ” derived from coal-tar, so 
execu^d as to bring out their genetic relationships. 
The SiJt Union, Ltd., shows that it is moving with the 
times by ^is^ymg a table-salt which, as the name 
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“ Salodine ” suggests, contains an iodine compound; 
and the British Cyanide Co., Ltd., exhibits a new 
colourless and odourless synthetic resin, made from 
thiourea, which is well adapted for making insulating 
materials and moulded articles like cups and saucers. 

This year the dyestuff-makers have largely discarded 
strictly technical exhibits, and have co-operated in 
presenting artistic displays and colour schemes. 
Instead of being met with the usual array of bottled 
products, the eye is at once attracted by two large 
tents, with revolving tops, and a long corridor, all 
draped with coloured fabrics. Around are displayed 
articles, from carpets to candles, coloured with British 
dyes. Fine chemicals are well represented by Messrs. 
A. Boake Roberts and Co., the Graesser-Monsanto 
Chemical Works, Ltd., the Clayton Aniline Co., Ltd., 
Thomas Tyrer and Co., J.td., B. Laporte, Ltd., and a 
number of others. In the exhibit of the first-named 
there is a good model of a three-column distilling plant 
by Messrs. Blair, Campbell and McLean. 

Our two largest gas companies are, as usual, to the 
fore with luxurious displays, and there is an attractive 
co-operative exhibit by tar-makers of a rustic scene with 
an inn, garden, bridge, a tree with mechanical singing- 
birds, and a country road made up with “ Tarmac.” 
Unfortunately, the recent report of the Standing Com- 
mittee on Rivers Pollution has severely condemned 
the use of tar on roads, because the washings are toxic 
to fish, particularly when the road surface is broken up, 
and it enjoins the use of bitumen instead. By way of 
counterblast there is shown in the scientific section a 
shallow tank containing live fish and plants supplied by 
water running over channels prepared wdth “ specially 
refined ” tar. Although the conditions in the tank 
are scarcely comparable with those in a stream, the 
exhibit is ingenious and attractive to the passer-by. 

The scientific section is hidden away in the midst of 
the industrial chemistry exhibit. Its position may 
perhaps be justified as indicating that scientific re- 
search is the ‘‘ heart ” of chemical industry. The 
exhibit this year is devoted to educational exhibits 
relating to coal, salt, and food. The coal exhibit is 
the most comprehensive, containing excellent models of 
plant, but all are good. A small exliibit illustrating the 
properties, etc., of viscose and cellulose “ silks,” and 
that of some products obtained in the “ Berginisation ” 
of coal, increase the interest of this valuable section. 

In the above account it has not been possible to 
mention more than a few of the exhibits, but tliere are 
many more of a high order. Those who are responsible 
for the success achieved during the two sessions will 
doubtless use the experience gained to do even better 
in the future. The tendency, already shown, to find 
substitutes for “ bottled ” products should be 
encouraged ; there should be more models of plant and 
apparatus, and — what is entirely lacking in the present 
exhibition — economic information conveyed in the 
form of charts and diagrams. Those who stand for 
science in industry appreciate the fine efforts which so ' 
many chemical manufacturers have made in connexion 
with this exhibition ; they would be even more appre- 
ciative if their thirst for knowledge could be assuaged 
by conversation with a few technical men who might 
be specially detailed to explain or demonstrate the 
processes and products displayed. 
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Recent Researches on the Causation of Tumours. 

By Prof. W1LI.IAM JUTixocjf, F.R.S. 


A WEEK or two ago it was rumoured that remark- 
able additions had ])een made to our kno\\ ledge 
of tumours by Dr W. K. Gye^ of the seientific staff of 
the Medical Research Council. Instantly, almost every 
newspaper took the report up, some ^f them announcing 
with sensational headlines that the problem of cancer 
was solved and that the disease* was due to a small 
germ. Dr. Gye’s collaborator, Mr. J. K. llarnard, 
F.R.S. — a well-known scientist — was said to have 
secured photographs of the virus, and it w\as alleged 
that it had adually been cultivated. What the real 
facts were, was only the property of a few, because the 
papers of Ciye and Barnard were not published until 
some days later. In the absence of details, a short 
note appeared in Naturk of July i8- the day of 
publication of Gye’s paper giving a general statement 
of the results said to be daimed, and so tar as they 
were known. It is now possible 1o write mor(‘ fully and 
with greater confidence as a result of the study ol the 
papers just puldished {Lanrei, July i8). 

linlike many fantastic hypotheses which have been 
proj)osed to explain the cause of tumours, the present 
one comes from a scientific worker who has the very 
highest credentials and is known not only in England 
but also all over the s( ientific n'ledical world. Behind 
him is a wide experience, particularly of the kind of 
work on which he now reports, and he is known for 
his imaginative and critical powers, hi.s so])cr judgment, 
and his high technical skill. 

A\'illiam J^wart Gye is a man about forty years of age 
who graduated M.D. Edinburgh in 1^13 and came to 
London to ))e assistant in tlie laboratories of the 
Imperial ('aiuer Rescarc'h Fund about a dozen years 
ago. His appearan('es in scientific gatherings stamped 
him at once as a quite unusual man, modest but 
efficient , iull of scientific cnthu.siasm, but temperate and 
cautious in the estimate of his own work and that of 
others. During the War he carried out \ ery important 
investigations w hich cleared up several of the mysteries 
in the pathology of gas gangrene and lockjaw^ and 
secured him a post on the staff ol the Medical Research 
('ouncil. When the t ouncil inaugurated a .scheme for 
the study of the ut^known viruses of certain infective 
diseases, like distemper. Gye took his part, but early 
struck out on his own lines and, working by himself, 
has completed the research just publisluul. This work 
is of the greatest interest and, if (onfirmed, will be 
found to open up entirely new fields not only in what 
has hitherto been a veritable slough of despond — 
cancer — but also in connexion with many other disea.ses, 
of unknown causation, affecting man and animals. 
Gye’s paper in the Laficti is entitled “ The /Etiology of 
Malignant New Growths ’’ and is prefaced by a siiort 
paragraph quoted from a leader on the subject in the 
same issue. It is unusual and often unwise to attempt 
to forecast what the ultimate value of a scientific paper 
will be, but the Lancet is of opinion that the two papers 
of Gye and Barnard mark an event in tlie history of 
medicine.” This may or may not be so, and we may 
note that the leader writer, in the next sentence, is 
more moderate when he states that they may present a 
solution of the central problem i^f esmeer. 
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The critical study of Gye’.s paper leads one to the 
conclusion that, if his resiilt.s are confirmed by inde- 
pendent workers, he has made a discovery of the 
greatest interest and {)ossibly of the highest importance 
to the well-being of man. Before dealing with his data 
as presente<l, and as the subject is one wdiich will be 
followed by scientific as well as non-scientific readers, 
it would appear well to clear the ground and state what 
was comnionly accepted on the subject of malignant 
disease before Gye’s publication, and it may be affirmed 
at once that but little of this knowledge has been 
controverted by his work. 

It is known that all rac(‘s of man and animals are 
liable to the development of tumours or swellings — 
now' called blastomata whic h posse.ss certain common 
and constant features. No tumour has yet been seen 
that was not composed of some tissue of tlie body of 
the individual in which it arose. For some unknown 
reason a tissue begins to grow' in excess, and this 
growtii, barring operation or accident, is unlimited in 
extent. There is an infinite variety in the structure of 
tumours arising from different or even from one and 
the .same tissue, and quite early an important line of 
demarcation was draw'u on practFal grounds between 
tumours that were clinic'ally or histcdogically benign 
and those which w't're malignant and destructive of life. 
The differentiation is, however, not always easy, or 
indeed always possible. From remote times, two 
.special malignant tumours have attracted interest on 
account of their deadly cliarac'tcr. These? tumours— 
sarcoma and cancer— start in a particular tissue but 
early burst into other tis.sucs. Invading blood-vessels 
and lymph vessels, and being swept aw^av in the circulat- 
ing blood, the cells are c'arried througliout the body, 
halting in numerous backwaters to produce secondary 
tumours or metastases. There is an irredutabje body 
of evidence, confirmed daily, that the secondary tumours 
arc composed c)f cells which are the descendants of the 
cells of the primary tumour. 

1'he central proldem of tumour formation is to find 
out what has caused this aimless growth of cells 
previously— so far as one c an judge — perfectly normal. 
It is this problem which Gye has attempted and is 
reputed to have solved. There have, naturally, been 
many hypotheses on the subject of the cause of tumours, 
but two have gradually been accepted as the most 
probable. In one, evidence has been sought experi- 
mentally and otherwise that the purposeless growth 
of the cells is due to some kind of chemic^al irritant 
acting on normal, or possibly abnormal, cells. The 
other view, early held and long studied, attributed 
the cause of tumours, particularly r^alignant growths, 
to the action of some extrinsic parasite which, entering 
the body, stimulated the cells to unwonted activities. 
Many parasites of microscopic' size have been in^ 
criminated at various times during the last forty years, 
but none has fulfilled the test of tumour production 
experimentally, and however much the study of 
malignant disease suggests an infection, the vast 
majority of those with special knowledge were com- 
pelled to rdject a parasitic hypothesis on various 
grounds. No p^msite, not even that said to exist by 
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Gye,' has by its inoculation caused by itself the develop- 
ment of a malignant or other blastomatous growth. 
Further, there is a marvellous specificity in all growths 
whereby they copy, in every degree of variation, the 
tissue from which they arose. Those facts fon'ed 
investigators to the conclusion that, when one re- 
members the extraordinarily wide zoological range in 
which tumours occur, the cause is some deep-seated 
mystery connected with the processes of birth, growth, 
and decay of the cells of the body. 

In i()02, C. (). Jensen, of ('openhagen, discovered by 
a(!cident a malignant tumour in a mouse, and worked 
it out so carefully that his paper has become a classic 
in the literature, lie failed to find any evidence of a 
parasite either in tlie original growth or in those 
transmit te.d ])y transplantation to other mice. He 
showed that no growths followed the inoculation of 
tumour cells that had been crushed. Since Jensen’s 
time, many similar tumours have been studied and 
transmitted in an unbroken series of generations, and 
Jensen’s statements have been confirmed over and 
over again. Even before Jensen, several workers, 
among whom we may specially mention Bellingham- 
Smith and Washbourn in England, had shown that 
certain tumour-like formations were transmissible from 
dog to dog, but the exact nature of the growths was 
the subject of mush dispute. 

In 1910, a new, and, as it proves, highly important, 
work was published by Peyton Rous, of the Rockefeller 
Institute, N.Y. He found a tumour growing in the 
breast of a barred Plymouth Rock hen. The tumour 
proved to be transmissible to other hens of the .same 
setting, and in structure was regarded as a genuine 
sarcoma. Transmission, at first, was not easy, but in 
the course of j)assage from one fowl to another the 
growth became more malignant in its effects and lethal 
within a few weeks. In 1911, Rous made the further, 
highly important, discovery that when portions of the 
sarcoma were ground uf) and passed through filter 
paper, or even through a Berkefeld Kiesclguhr filter, 
the cell-free filtrate contained some “ agent ” which 
could communicate the sarcoma disease to normal 
fowls. No microbe could be seen in, or be grown 
from, the clear filtrate, and Rous left it an open 
question whether it w^as to be regarded as containing 
a living microbe. “ It is conceivable,” he said, “ that 
a chemical stimulant elaborated by the neopla.sti(' 
cells might cause the tumour in another liost and 
bring about in consequence a further production of 
the same stimulant.” 

The fact that the cell-free filtrates were capable of 
producing tumours was something quite new, but was 
soon found not to be unique, for between igii and 
1913 Rous, in conjunction with Murphy, Tytler, or 
Lange, found two other fowl tumours transmissible in 
this way. lie ^Iso showed in the case of the first 
tumour (“ Rous sarcoma 1 .”) that ultra-violet light 
/apidly destroys the activity of the sarcoma cells 
witliout destroying the filterable agent associated with 
them. From irradiation experiments he made out 
that in the sarcomatous tissue there are apparently 
two elements capable of producing the growth. One 
will withstand drying, the other will not. The latter 
is the living transplantable cells, whereas the former 
is the tumour-producing agent. 
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Coming to Gye’s work, full credit is given* to Rous 
for his admirable researches on the Rous sarcoma L 
It is with this tumour that Gye has mostly made his 
experiments. His main thesis is that the agent is 
really a living virus. This virus is incapable by itself 
of producing a tumour. For the latter, there has to 
be the co-operation of a second factor — the ‘‘ specific 
factor also incapable by itself of inducing a sarcoma, 
but which enables' the living virus to attack the cells 
of the inoculated animal and transform them into 
malignant cells. The impression gained from a careful 
perusal of Gye’s paper is that he has more facts than 
he has yet clivmlged. The experiments he has given 
us are carefully thought out and precisely desc^ribed.^^ 
A medium— probably not the best one — is indicated 
in wdiich he obtains ” primary cultures a term of 
convenience,” he says, applied to the result of placing 
a fragment of tumour in the medium. He found that 
in a tube of ” primary culture ’’-the supernatant liquor 
becomes infective, depending on various factors of 
which anaerobiosis is said to he the most important. 
That the “ primary culture ” contains something living 
is suggested by the definite acid reaction which ensues 
when glucose, maltose, or kcvulose are incorporated in 
the medium. No such reactions occur in the presence 
of mannitol, lactose, or sucrose. It is believed that 
the “ agent ” of the tumour diffuses out in the medium 
and that it disappears slowly (days). 

Of fundamental importance for the support of (iye’s 
views are his experiments on the action of chloroform 
on the tumour agent. It had been previously shown 
by Rous that ('arbolic acid, toluol or chloroform 
destroys the power of the ” agent ” lo induce tumours. 
In a series of experiments, repeated, it is stated, with 
constant results, Gye shows that a “ primary culture ” 
incubated aerobically for three days at 37"" C. produced 
no tumour when injected into fowls. The clear 
tumour filtrate thoroughly treated with chloroform 
was also incapable of inducing growth. But the two 
inert fractions mixed together were found to produce 
typical sarcomata. The interpretation given by Gye 
is that the chloroform-treated filtrate contains a labile 
chemical .substance whi(‘h in some way, unknown, 
renders the cells susceptible to the supposed virus, 
presumed to be present in the other fraction, which 
was incubated at 37'^ C. for three days. Gye’s con- 
ception of a double factor was also supported by 
centrifugation experiments, for although it was not 
found possible to drive the virus to the bottom of the 
tubes spun at high rates, some ronc'entration in special 
lined tubes did appear to occur. Of the two factors 
necessary for the production of a Rous sarcoma, Gye 
believes that one is particulate and is therefore 
“ probably a virus,” the other, uninfluenced by 
centrifugation, being a chemical substance. Since the. 
.supposed virus is incapable of producing a tumour, 
and since the tumours when they originate are specific, 
Gye admits that the “ specific factor ” must be the 
important thing when the action of the two is con- 
sidered. 

Attempts were made to demonstrate that the 
“ virus ” actually multiplies in cultures. In one ex- 
periment, a fifth subculture in direct line from a 
primary culture ” produced no tumour, nor did a 
chloroformed when the two were mixed, 
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tumours Vere produced and were lethal in twenty-three 
days. As each subculture represented a dilution of 
1000 fold, the dilution of the matter in the ** primary 
culture ” would be if it had not increased. 

These remarkable results with the Rous sarcoma T. 
were followed up on other tumours of known orij;in 
and history. They included a spindle I'ell sarcoma. 

37/S/’ the Jensen rat sarcoma, carcinoma of mouse 
’“No. 63/’ and a rat sarcoma kr»wn as “No. q.” 
Directly or indirectly, experiments with these tumours 
confirmefl the results with th« Rous sarcoma I. In 
each case the “ specific factor ” was the important one, 
the virus being less so. Thus a chloroform extract from 
^ous sarcoma was found to he incapable of producing 
the disease. A “ primary culture ” from mouse cancer 
“ 63 ” was also inert when tested on fowls. The 
specific factor of the fowl plus the “ culture ” from the 
mouse produced sarcoma in the fowl. This astonishing 
result was also obtayied in the case of an adeno- 
carcinoma of the human breast. J nert ‘ ‘ specific fattor “ 
from fowl tumour, jjIus inert “ primary culture from 
human tumour, caused sarcoma in the fowd. 

That briefly and perhaps imperfectly repre.sents the 
main results of Gye’s published work. Of tlie proof 
of the “ virus ” he speaks guardedly. It is said to be 
“ almost certainly a virus.” I'he ide;i of two factors 
in the production of a disease is not a new one. It has, 
indeed, long been a commonplace of medical writers 
that the development of most diseases requires the 
co-operation of two sets of factors. On one hand, 
the organism within which the morbid process is to 
unfold itself must conform to (crtain conditions of 
structure and funct ion. This is t he so-called ’ ‘ internal ” 
cause. On the other hand, some agent, the “ external ” 
cause, actually or functionally outside the organism, 
must exert an effect peculiar to itself, and a property 
of its own structure, upon the organism which is in 
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process of becoming the seat of the disease. IHie 
revolutions in medical knowledge whicJi came from 
hacteriological discoveries showa^d that for most in- 
fective diseases the specific agent was the external one. 
Thus the tubercle bacillus is the specific element in 
tuberculosis. In the case of tumours- -if Gye’s work 
is confirmed — it wx)uld appear that the specificity 
is not resident in the virus but in the internal ” 
cause — a new concef)tion in ('onnexion with infective 
disease. Gye’s work may be the central point round 
which the cancer problem revolva's. It is certainly 
a long way from the complete solution of tumour 
formation, although one must be frank and con- 
gratulate Dr. Gye on opening up a new field pregnant 
wdth possibilities. 

With reference to Mr. Harnard’s paper, this deals 
largely with tiic question of the microscopic examination 
of “ ultra visible ” agents. The agent chiefly described 
is the microbe of bovine pleuro-pneumonia, in which 
various morphological types are reproduced. Very 
little is said of the ” virus ” of Rous sarcoma and other 
tumours except that the same mor[)h()logical types ('an 
he seen as occur in bovine ])leuro-pneumonia. Attention 
is direc ted to the ( are necessary in excluding various 
“ bodies ” which arc seen in iininoculated tubes. 
Finally, there is a combined note by Gye and Barnard. 
Their exact words may he here reproduced. “ Our 
belief that the small bodies seen and photographed arc 
the ac'tual virus depends partly upon the kict that 
('ontrol uninoc'ulated tuluvs of medium have been 
invariably blank and partly upon the correspondence 
between the microscopic'al finclings and the results of 
experiments on animals. This (correspondence— allow- 
ing for the real difficulties in both parts of the common 
task- -has been so ('lose that although final proof has 
not been attained wo are convinced that our (xmclusions 
are sound.” 


Current Topics and Events. 


Prkjr to tlKJ War, there was in force eui Order of the 
Board of Agriculture compellitig the slaughter of 
cattle discovered to be sultering from tul)erculosis of 
the udder and giving partial compensation to their 
owners for this compulsor}^ action. 'Jliis Order is 
about to be renewa'd for all cattle .su tiering from 
tuberculosis of the viddcr or from tuberculous emacia- 
tion, one-fourth of the market value if the disease is 
advanced, or otherwise three-fourths, being given to 
the owmer. In these circumstances it wdll be in- 
teresting to ascertain how^ many are certified as 
suffering from advanced disease. From the same 
date the use of any cow' for producing milk which 
gives tuberculous milk will be prohibited, and owners 
and veterinary practitioners arc required to notify 
tuberculosis in cattle so soon as recognised by them. 
The last paragraph of the circular letter announcing 
the matter briefly summarised above adds somewhat 
deprecatingly : The new Order represents the most 

. that is practicable at the present time in the direction 
of securing the eradication of bovine tuberculosis, 
and in contributing to the production at the source 
I of a milk supply free from bov^^ t^trtsrcle bacilli.*' 
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'I’his statement on tiie official attitude in Great 
Britain towards bovine tuberciflo.sis is commendably 
frank, and adecjuately reveals tlie w(xikness of the 
situation and tlic action — or is it merely ” gesture ” ? 
— directed towards remedy. Disease is allowed to 
continue to bcconu^ obvious to the farmer, and so 
obvious that he can no longer conceal it, or until a 
veterinarian is called upon the .scene, and then the 
local authority — hereafter three-fourths of the money 
probably will be paid out ot Exche([uer funds — will 
pay three-fourths or one-fourth of the value of the 
condemned beast. Therij are some hundreds of herds 
of cattle in Great Britain from which tuberculosis has 
been eliminated by w^cll-kiunvii and practicable 
scientific methods. Is it not likely that the resump- 
tion of compensation to the ow'ncrs of beasts with 
advanced tuberculosis will delay the multiplication 
of tuberculosis-free herds ? Moreover, is it not 
arguable that, in the interest of the many thousands 
of young children in Great Britain who annually are 
made victims of tuberculosis from drinking infected 
milk, it might be better to save the millions sterling 
which will be paid in compensation for disease which 
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SO oxlensive as tlie I'liion of the Socialist Soviet 
Kcpublics. The scientific work of the Cotif];ress was 
discussed by the following five sections : (i) metcorO'- 
logy, aerology, and general topics; (2) actinometry, 
electro-meleorologv. atmosplieric optics, and acous- 
tics ; (3} climatology ; (4) rlynaniic and synoptic 

meteorology ; (5) terrestrial magnetism, seismology, 

and graviometry. Beside these five sections a special 
commission for the stiulv of drought and its 
peculiarities was organised. 335 reports were pro- 
.sented f<)r tlie consideration of th(‘ assembly, 75 
relating to (jiiestions of organisation and 200 scientific 
reports. 1'here were no less than 511 delegates at 
the Congri'ss. 

Tiik tliird f nt(Tnaf ioiial Congress of iMitfiniology 
opene<l its meetings al Ziiricii on Monday, July 20, 
after a n'Cf'ption of the delegate's on tlie evening of 
Sunday, July i<). '1 he first of these ('ongres.ses Avas 

held at Brussels, and llie second al O.vford. In 
August Kii.f the third was to have met al X'icnua, 
but circnmstauces made this im])Ossil)l(‘. Science, 
how^ev’er, , is international, aiid “'lime tlu' Healer'’ 
suggested tlie resinujdioii of tlie.se meetings, and 
Zuncli was chosen as neutral ground. About >00 
members are in attendance, (x) ot them from Britain. 
Nearly all the Buropcaii countries are n'prescnted — 
though there are significant exceptions — as also India, 
Canada, South Africa, and the West Indies. The 
ITnited Stat<\s is represented by Hr. L. O. Howard 
and otlu'rs, while there are representatives from 
Kgypt and Mexico. Switzorlaiul is naturally well 
represented, and the prc'sident is I )r. \'on Schullhess. 
A very full progra,inmo ha.s been arranged under the 
sections morphology, systematic entomology, biology 
and development, bionomics, and nomenclature. 
The social side has not been forgotten. In addition 
to evening meetings for social intercourse, an excursion 
has been arranged to the Uetliberg, one of the highest 
points in the neiglihourliood of Zurich, from which 
good views of surrounding peaks may be had ; and 
a sail round Lake Zurich. A banquet is being held 
on the ^night of July 24. On July 25, alter some 
sectional meetings in the forenoon a general business 
meeting is being held, at wdiich the time and place 
of meeting for the next Congress will be arranged. 

Thk Tru.stecs of the late Sir William Bunn liavc 
made a donation to the Medical Research Council of 
20(X)/. per annum for a ])eriod of five years to be used 
for the promotion of research work in medicine al the 
discretion ol the ('ouncil. The Medical Research 
Council, in accc])ting this g<nierous benefaction, has 
intimated that for the present this special Dunn Fund 
will be appli^jj-l mainly to the furtherance of the 
organised studies of filterable viruses which it is 
Supporting, and in particular to the recent develop- 
ments of this work in relation to cancer by Mr. J. E. 
Barnard, Dr. W. E. Gye, and their colleagues. It 
will be recalled that the Dunn 'Frustees have already 
made many importiint benefactions for the advaiice- 
nient of medicine. They have endowed a chair of 
pathology at Guy’s Hospital, Londoi\, and erected a 
School of Biochemistry and endowed a chair in bio- 
chemistry, how held by Sir Frederick. Hopkins, ^ 

NO. 2908,. VOL. 11^3 •• I',.". 


[July 25. 1925 

Cambridge ; they have given a new building for the 
School of Pathology at Oxford, now being erected, 
and have provided equipment for the School of 
Pharmacology there. They have also built and 
cqui])ped laboratories for the University Medical 
Clinics at St. Bartholomew’s Hospital, St. Thomas's 
Hospital, and the (xmdon Hospital. 

Ar the annual general meeting of the Faraday 
Soriety, held on July o, the f<illov\‘ing ollicers were 
elected : President, Ikof. F. G. Doniian ; Past-Presi- 
dents. Sir Robert Hadfiekl, Frof. Alfred W. Porter, 
Sir Robert Robertson; Vice-l^yesidents, W. R. Bous- 
fii'ld. Prof. (\ H. Dc'seh, Dr, W. 11 . Hatfield, Prof. 
W. C. Lewis, Mr. C. ('. Paterson, Prof. A. O. Rankine, 

J )r. K. K. Kideal ; I'vcasurey , Mr. R. f.. Mond. During 
the pa.si yc.'ir general iliscussions on Ihe following 
subjects \ver(^ held : (i) “ h'luxes and Slag.s in Metal 
Miiling aiul Working," (2) * Jdiysical and Phvvsico- 
C'heini(‘al Problems relating to Tex'tile Fibres." (3) 
" The Physical Chemistry of Igneous Rock I'orma- 
tioii," (4) " Base Ivxciiaiige in Soils." It is tlu* policy 
of the Society to co-operate wherever possible with 
other scientific sixieties, and three of thcsi.* flisciissions 
wen* held jointly. The policy of co-operation is also 
extended to the American lilcctrochernie.al Soi'F'ty, 
ill that l)y a mutual arrangement the Transactions of 
t'ach society are supplied to the luemljers of tlie other 
society at a spc'cial rat(i In addition to the general 
di.scussions, four ordinar)' meetings w'ere lu'Ad. One 
section of the Report rt'fers to the convention that 
should be adojitcd as regards the sign of the poli'Utial 
on an electrode, liie ('ouncil is not prepared to 
make an official pronouncement on the siibje'Ct, and 
the opinion is expre»ssed that such matters should be 
settled by international agreement. During tlu* year 
thirty-three iu*vv meiiil)ers v\u*re admilteil to the 
Society. There was an adverse balance of 203/. on 
the year’s work, due to the great anioiml of material 
publi.shed. While loth to diminish the Society's 
activities, it has beim decided to limit the general 
discussions for tluj lime being to two a year, and it is 
expected as a result to balance income and expendi- 
ture during the present year. 

Accokotng to the annual report of the Trustees of 
the Beit Memorial F'ellow\ships for Aledical Research, 
there were last year 93 followvs on the F'(dlo\vship 
register and 23 F'c^llowships were occupied. Further 
elections have taken place as follows : Senior Fellow- 
ship (f)oo/. per annum for 3 years), Mr. H. 1 ). Kay; 
4th Year Fellowships (px)/.), Mr. E. B. Verney and 
Mr. j . L. Rtisedale. Seven J unior F'ellowsliips per 
anniun for 3 years) were also awarded, and tlie nature 
of the proposed research and place where the fellow- 
ship is tenable appears after the name of the new 
fellow : Dr. G. li. Eagles, to study the specific 

agglutiiiogenic properties of streptococcus scarlatinse 
and the possible further specific grouping of hsemo- 
lytic streptococci occurring in other pathological pro- 
cesses (The Lister Institute of T^reventive Medicine, 
London). Misjs J). M. Needham, (i) a study of the 
oxidation-reduction potential of various organisms 
and tissues; (2) ;a continuation of the study of the 
pancreatic tactor inhibitory to lactic add formation 
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m muscle (Bio-chcmiral Laboratory, Cambridge). 
Dr, E. N. Chamberlain, ehccts of the anterior lobe of 
the pituitary gland on the liver and other organs of 
the body ; investigation ol the relathni of pituitary 
and other ductless glands to cholesterol metabolism 
and their inter-relationships (Johnston Laboratory of 
Bio-(-hemistiy, Lnivcrsity of laverpool) Mr. K. N. 
Allot!, the growth of bacteria on ajtihcial media : to 
attempt to grow bacteria on ])nrely artiticial media, 
consisting of simple eonipoyiids, such as siinph' 
sugars, amino acids, and salts (Iho-f'heiniral I.abora- 
tory, Cambridge). Mr. h'. C. Ki'lly, to continue re- 
search on iodiiit* metabolism, especially the iodine re- 
quirements of animals and the inthiencc on nutrition 
of diets tleiicieiit in iodine (Bio chemical Laboratory, 
Cambridge). Mr. 13. K. Demn^-Brown, to investigate 
spastic paralyses, decerebrate rigidity, and allied con- 
ditions, more particnltyl.V with regard to the influence 
of the sympatlH'tic nervous system upon them 
(l*liysiological Laboratory, Oxforcl). Mr. H. S. Blatt, 
the relationship existing betweim the tornuition of 
jXToxides by bacderia and c<*rtaiii of the phenonKuia 
ol immunity (Bacteriological l.aboratory of the De- 
partment of Pathology, TIk^ School of Medicine, 
Leeds). I'luis three of the new fellows of the seven 
will lie at the Thochemical Laboratory, Cambridge. 

\Vr. regret to announce the di'ath, on July at 
the age of sixty-se\xm years, of J )r. L'. L. Beddard, 
L.R.S., lormerly prosector of tlie Zoological Society, 
London, and naturalist to the ( halh'Hjifcr expedition, 
who was distmgiiislied for his work on the Oligochada 
and on the structure and elassitication of birds. 


Thu C'ivil Service Commissioners have appointed 
Mr. A. C. Stephen, at present a junior naturalist on 
the scienlilic statl of tlie I'ishery Board <-)f Scotland, 
to be assistant in the Natural History Department 
of the Koyal Sioftish Museum. J^dinburgh, in succes- 
sion to Dr. h.. L. (Ull, ret'eutly appointed Director 
ol the South Atrican Museum, ( ape T<nvn. 

Ai*i-> n \ uoNS aie iiiN iti’t] lor tlu' following appoint- 
ments. oil or ])etort‘ the dates menlioiied : A lecturer 
in cheinislrx’ and pli\sics at tin* h'vcter Diocesan 
'rraining (killegi' tor SchoolinasUTs --'ilie Principal, 
St. Luke’s (\)llege, hAetcr (Jul\' 31). A botanist 
(teniporaiy post) at the Ivoval Bot.mu' (kinlens, Kew 
-The Secretary, INlmistrvof \gncultnn‘ ami Lish«*ries, 
10 Whitehall I’lace, S W i (August 5). .V resilient 
tutor for mathematics ami physics at the i.>orough 
Road Training (Tollege Ihe Secretary, i.iriti.sh and 
Foreign School Socii'ty, 1 1.| I'emple Cliambers. 'remple 
.Avenue, IC(' ^ (August (S). 'I’wo junior engineers at 
the Forc'st ITodiicts Researcli Laboratorii's of the 
Department ot Sciiuitific and rndustnal Resi'arch, 
South Farnboroiigh- -The Secretary , 'I'he Department 
of Seientitic and Industrial Research, 10 (3ld yueeri 
Street, S.W.i (August 8). .\n evening lecturer 

in bacteriology at tlic Battersea Polvteclinic - -The 
Principal. A full-time l(‘e,tiirer for day and evening 
classes in engineering at tlie h>ith Teelmical Institute 
— The Principal. A graduate master for physics and 
chemistry at the Andover Cb'ammar School — The 
Director of Fducation, 'I'he. Castle, Winchester. A 
lecturer in seiemee, including biology, nature study 
or gardening at the Diot:csan Training College, 
Ditchling Koad, Brighton — The l^rincipal. 


Our Astronomical Column. 


Ki/i iJUN OF Wolf's Pfriodic ( omft. — Tlieopcning, 
on July 13. of the meeting at ('ambridge of the Inter- 
national Astronomical Union was marked by the 
iletection, by Dr. Stobbe at Bergedorf Observatory, 
of tins iiiti'resting periodic comet, which has been 
observed at m'arly every return siiui' its discovery 
in i88.p Prol. Kamieiisky, Director ol the Warsaw 
Observalorv, was pre.sent at ('ambridge and received 
many congratulations on the brilliant success of his 
prediction ; the error of his prcxlictcil place was only 
4', although the perturbations by Juyiitcr at the last 
return were so emormous, that the perilu'lioii distance 
has ]»een increa.sed by an entire astronomical unit, 
the orbit having, in fact, reva'rtcd to its form of 
fifty years ago when Jupiter acted to rexhu'e tlie 
perihelion distance. 'I’he pertui bations during the 
wdiole fifty years havii been investigated by Prof. 
Kamiensky, and the siK'ee.sstul predictiem gives 
evidence of Ins skillul and accurate work. 

The comet w?as of magnitude 15 at rediscovery on 
July 13, and will remain too faint for ordinary 
tele.scopes throughout the apparition. It will, hovv- 
ev^er, be brighter by a magnitude or two when it 
reaches perihelion on November 8. 

Brooks’ Comet, tlic perturbations of w^liich hav'e 
been investigated by IVof. Dubiago, also suffered 
large disturbances by Jupiter at aphelion, and is aFo 
due at perihelion on November 8. Search for it 
and for Faye's Comet (due at perihelion about 
August 6) is now being made. Borrelly’s and Kopff’s 
Comets are also due in a few months, so that comet 
searchers are being kept busy. Tempers Second 
Comet ha« brightened considerably, and is now an 
easy teleiscopic object. It has a short tail. 
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Nova Piciokis.- AV/r/?. 33711 contains an 

interesting note this Nova by J. iLirtmaim, of the 
La Plata Observ.itory. Th(‘ .Nova had been under 
obser\^'ltK)n th('f^> from May 27 to June 3. during 
whii'h time its brightness increased slowly, as the 
following talilc shows : 

Mai?. Ma,r. Mag. 

May 27. 2*8 May 20. 2-3 June i. 2*1 June 4. t * c ) 
28. 2-6 30. 2-.] ‘ ,, 2. 2-1 ,, 3. 1-8 

(Dr. Spencer Jones states that it afterw^ards attained 
the first inagTiitudi' ) 

The increase of light has been more gradual and has 
la.sted longer than in most Nov^a* : and the changes in 
the sjiectruTTi vv(*re also more gradual. 

Hartmann obtained jihotographs with a small 
single prism spivtrograph. 'These showed a con- 
tinuous spectrum of thi? first type, with numerous 
strong absorption lines, of which the }i , l\ calcium 
lines were the strongest, followed by those of liydrogen, 
helium, nu'ignosium, etc. The hydrogen lines ///i, Hy, 
and several other lines, showed a fai^it emission line 
oil the loss refrangible side of the absorption one. 
He, like Dr. Spencer Jones, holds out hopes that the 
somewhat imiisiial beliaviour of this star mav add * 
materially to our knowdedge of the nature ot the 
processes that give rise to these outbursts. 

It is iiitcrostiiig to note that Mr. Watson, ivho dis- 
covered this Nova, appears to have been the first to 
delect the outburst of Nova Aquilae in igiS, so that 
he, like Mr. Anderson, ha.s the record of two brilliant 
Nova*. Jt is ’fortunate that this Nova is circum- 
polar at the .southern observatories, so that it w ill be 
possible to follow its decline without any break 
through the of its conjunction with the sun. 
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Research Items. 


Cu-ciiVLAiNN AND ToTEMfSM. — Tu Man fot Junc, 
Dr. (ieza Roheim, whose ingenious and suggestive 
psychoanalytic study of tote'niism in Australia has 
just been published in threat Britain, applies the same 
analytical method to tlic C'u-chulainn cycle of Irish 
legend with reference to its bearing upon the problem 
of totemic origins. Not only is tl>e dog taboo of 
Cu'Chulainn probably totemic, but also he becomes 
a dog by killing a dog. In otlier words, the legend 
contains more or less veiled references to the father- 
aiid-son conllict for the wa)mcn of the ('yclopcan 
family, from which, b'rend holds, totemism and 
exogamy arose ; (d tin* animal symbol arising out 
of a feeling of guilt for the act of parricide ; and of 
incest committed bv' the hero. Cn-cluilainn slays 
the dog of Cu-lain the smith, and serves in its stead, 
as othcT Aryan heroes served a term of apprentice- 
ship wdtli a .smith, from whom they usually obtained 
their tcrritic w^eapon. But the smith and his dog 
are to b(' regarded as identical and the former repre- 
sents the father. 'Fhe slaying is therefore parricide. 
Cu-chulainn figlds witli and kills liis own son ; but 
Lugaid, wlio deals liiiri his death-blow, is probably 
also his own son by an incestuous union, although 
ostensibly the son of Curoi. Curoi, the archaic 
form of the Oak King, is also to be re garded as the 
father of Cu-chulainn by whom he is killed. If then 
the smith is equated with his hound, tlie combat is 
between two heroes of the dog clan, and wlien 
Cu-chulainn breaks the taboo h(5 is slain by his 
son Lugaid, a parallel being the case of the Baja 
King, who eats his totem animal when deatli at the 
hand of his son and heir draws near. 

Morph OLOGICAL DiFFEKKNTfATION OF BACILLUS 
Typhosits. — L. Kicholls and E. l^nrgess direct atten- 
tion in t]i(‘ Ceylon Jotirn, of Science, Sect. D (Medical 
Sc.), vol. i. pt. 2, 1 025, p. 47. to the discrepancies wliieh 
occur in text-books lietween the sizes given in the 
text and the magnifications stated under the illus- 
tration.s respecting certain micro organisms. They 
believe that were more attention given to the accurate 
comparison of thti size and morphology of different 
organisms, mnch help w’ould be derived for purposes 
of differentiation and identification. As an example, 
they have compared the morphology of B, typhosus 
with that of 40 otlu^r bacilli isolated from water. The 
organisms were grown on three standard media, (t) 
ordinary nutrient agar, (2) salt (3 per cent.) nutrient 
agar, and (3) salt-free peptone agar. Stained pre- 
parations were made ancl photographed under similar 
conditions. It was found that the H. typhosus could 
be distinguished almost at a glance from any one of 
these 40 water organisms by its characters when grown 
on these media. As regards the 40 water organisms, 
these corresponded morphologically to about 30 
species, wliich agreed well witli fhe results obtained 
by an extended series of culture and fermentation tests. 

The British Ekeshwajkk Bearl Mussel. — Con- 
sidering that if is still an article of economic value, 
although less so than formerly, it is remarkable how 
imperfect is our knowledge of the life-history of the 
British freshwater pearl mussel. What is known has 
been admirably summarised by Mr. J. Wilfrid Jackson, 
of the Manchester Museum, in the introduction to his 
address to the Conchological Society on “ The dis- 
tribution of Margaritana margaritifera in the British 
Isles (Journ, of Conch., 17, No, 7), a paper all the 
more vaSbable on account of the numerous references 
to, pfsiginkl sources of information. The mollusc has 
a remarkably wide circumpolar distribution, and 
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exhibits persistent specific characters. Nevertheless, 
although the glochidial stage is known, the transitional 
stages between that and the adult are unknown and 
unrepresented in collections save for four young shells, 
in Mr. Jackson's own possession, coming from the 
River Conway. What the^ habitat of the young shells 
may be is at presi^^il a mystery (cf. Prof. A. E. Boycott 
in 'Nature, August 23, 1924, p. 276). One w'onld 
infer that they resort to deep water, since in shallow 
they would have beeli found long ere this. At the 
same time it should be observed, although not empha- 
sised by Mr. ]ackson, that these young shells might 
easily be mistaken for the juveniles of a species of 
Unio, because they are not black like the adult, nor 
do they exJiibit the characteristic concavity of the 
ventral margin, whilst they are furni.shed with a 
complete set of hinge teetli similar to those of Unio. 
The assertion has been made by Dr. Haas that 
Margaritana (or. as it should be called, Margaritif(‘ra) 
is intolerant of hard water, and certainly it obviously 
.shows a preference for soft waters, which makes it 
ditficuH to explain the markedly thick shells of the 
species. Prof. Boycott's a])pcndix to Mr. Jackson’s 
address, however, shows that this question evidently 
requir(*s liiiTher investigation. A very full account 
of the distribution of the single British species, 
acexunpanied by a most instructive map, forms the 
conclusion rather than the bulk of the author's very 
valuable paper, to which we are glad to note there 
is to be a second part dealing with the past history 
of the mollusc. 

Red Clover. — Critical studies on the pollination, 
fertilisation, and breeding of red clover have led to 
conclusions of practical importance to agriculturists 
(R. D. Williams. Welsh Plant Breeding Station 
Publications, Series H, No. 4). Under ordinary con- 
ditions red clover is not self-fertilised, but a small 
number of plants are self-fertile if artificially self- 
pollmatecl, individual plants varying in the degree 
to which they are capable of this. The property of 
self -fertility is probably inheritable, and is greatly 
increa.sed if pollination is effected before the dowers 
open, but so little seed is produced that it is doubtful 
if self-pollination can be of much practical use in the 
bret'ding of red clover. Humble bees arc the chief 
agents in eflecting cross-pollination at Aberystwyth 
and in Montgomeryshire, honey bees playing but a 
very small part. Six species of humble bees were 
observed on led clover, B. agrorum and B. hortorum 
lieiiig by far the most numerous and important, 
probably being responsible for 70 to 80 per cent, of the 
total yield of clover seed in thc.se districts. The seed 
yields are to some extent reduced by robber bees^ 
B. terrestrls and B. hicovum, and it is suggested that 
their depredations might be reduced by growing 
small areas of Vida villosa near the clover, as this is 
a most attractive bait for these insects. As the bees 
are most abundant in early August, the yield of seed 
is much increased if the flowering of the clover is post- 
poned until that time by means of judicious cutting 
of early strains or by growing late flowering strains. 
Larger yields might be obtained if more bees were 
available, and investigations are in hand with the 
view of increasing their numbers by judiciouvS encour- 
agement. Various methods of artificially breeding 
red clover have been tried, hand cross-pollination . 
and controlled cross-pollination by humble bees being 
the two most promising methods of attack. Hand 
pollination is useless when many seeds are required 
or severaUplants are being intercrossed, but humme 
bees confined in various t3rpes of ca-ges ptov6 to be 
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very efficient agents, especifilly It 
hortofum, and B. helferanns. 


agrorum, 


B. 


Production of Alcohol for Motor Fttkl in the 
TROPICS 1 hr question oi nuikin^^ an efficient motor 
fuel m the tropics, wlieie imported spirit is (‘xpcnsivo» 
IS at present attiarlinj,^ considerable attention. 
Vanoiis materials have been su^p^ested, and in some 
cases tried, as a source of pow er aleoliol, such as starch- 
containing roots, and eellulosic resKWes from the sugar 
and oilier industries, but one of the most valualdc 
appears to lx* tJie sap wdiieh ma^v be collected from tlie 
flowering shoots of the Nipa palm of the far Juist. 
Considerable work has been dom* in the Philippine 
Islands in ascertaining the suitability of this palm for 
the production of akohol, and <|uite reccmtly an ex- 
perimental plant has been erected in tin* State of 
North itorneo. Tim plant is being run under the 
direction of tfie local Department of Agriculture, and 
an account of the I'csults of the lirst year’s working, 
based on a memorandum suppli(*d by the Hntisli 
North i 3 oriu*o Compai^L is given in the current issue 
of the Bu/lciin of the fwprrial Institute, published by 
Mr. John Murray. There are about 300,000 acres of 
Nipa palm in North Borneo, occuriing in nearly solid 
stands of 5000 acres or more. The sap flows for only 
six months in the year, but it is estimated that during 
this period 900,000,000 gallons of saji capable of pro- 
ducing nearly 60,000,000 gallons of alcohol could be 
obtained. The results of the first year's working of 
the experimental plant came up to expect af ions in 
every way. The still was only capable of producing 
100 gallons of alcohol per working day of 12 hours, 
and the costs of running such a small jilant w^ere 
naturally somewhat high, but it is shown that a i)cr- 
manent plant producing not less than tooo gallons 
per day should prove a commercial success. 


Tormatjon of Malaciii'iil — The May issue of tlic 
Journal of the Chemical Society contains a paper on 
the mechanism of the formation of malachite {jCuO, 
('O2) irom basic copper carbonatt*, by J . R. T. I lej'jburn. 
At ordinary temperatures the transformation appears 
to bo caused through the intermediate agenc) of an 
aqueous solution ot caibon dioxide or sodium hydro- 
gen carbonate. In the former case normal malachite 
crystals are foimed ; in the latter, spluerocrystals are 
jiroduced, probably through crystal growth in a 
colloid medium (unchanged basic co])per carbonate). 
Gelatin retards the change. The formation of mala- 
chite at 100'’ (by thermal deconqiosition of flic blue 
solutions prepared by dissolving the basic carbonafe 
in saturated sodium hydrogc^i carbonate) occurs as 
a surtace lilni of interpenetrating s])ha*r()(Tvstals, 
which is disrupted into individual cry.stcds on further 
boiling. The direct cause ot the cliange is attributed 
to loss of carbon dioxide from the sodium hydrogen 
carbonate at 100" with formation of the stable doulilc 
salt NajjCOfl, NariCo^, and malachite. Gelatin 

likewise retards this change. 

The Sodium SrFCTRifM.-- The July issue of the 
Pkilosopliical Maga-Jne contains a sliort communica- 
tion from Prof. V. H . Newunan, d(\scribing a, .successful 
attempt to obtain the spectral lines of sodium vapour 
due to changes of orbit involving less energy than 
that necesscuy for ionisation. I'he sodium vapour 
was contained in a triode tube of quartz maintained 
at 350^^ C. in an electric furnace. The electrons were 
supplied by a dull tungsten filament, and between the 
filament and the grid an increasing electromotive 
force was applied, the spectium produced being 
photographed by means of a quartz spectrograph. 
After applying a correction of 0 4 volt to the observ^ed 
potential to get the potential corresponding to the 
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energy with which the electrons pass through the 
grid, the author found that, in accordance with theory, 
at 2-2 volts the doublet 5896-90 only appeared, at 
4 0 volts the doublet 3303-2, at 4 4 volts the doublet 
0161-54, 3.nd at 4 6 volts the doublet 5688 3 appeared 
in addition. 

MA.SS oi*’ CoMI-OUNOS ()I‘ SlT.VlCK WHI N STRf;NGLY 
Tllitmin/iti-j).- -Messrs. P. P. Koch and B. Kreis 
describe, in tlie Zeiisrhrtft fUr F/iysik of May i<L 
measiirenK'nls made on particles of silver bromide 
ami silver chloride, fho mas.s of which wa.s about 
10-11 44 particles vvi*re made to float in air in 

the electrostatic lu‘ld of a condc*nser, in w'hich they 
were observed liy means of a microscope. The par- 
ticles were strongly illuininat(‘d by means of an arc 
lamp and a powerful ('oiuh'iiser ; the mass being 
determined b(‘l()re and alter illumination by means 
of mi*asnrcmcnis of the condenser voltage and of 
the charge of the sus])eruh'd particle, 'riu? intensity 
of illumination employed wa.s so liigh as 67 x 10® 
mclrt* candles ; and it wlis found that m a .short time 
the loss of ma.ss was so great as 25 per cent. This loSvS 
appears to be due to se])a.ration of tluj lialogens. 
Silver lodidt' under the same (.onditions showed only 
very .small alterations in mas.s. The apparatus may 
be regarded as a very sensitive microbalance, in 
which particUiS of the same order of size as those 
in a ])hotographic plate can be w^eighed, and the 
theory of photographic action can be diri'ctly tested. 

Loud-Spfakkk's. -J'he Marconi phone Co., Ltd., of 
Marconi House, Strand, now^ manulacture a loud- 
speaker which enablcvS anyone to address an audience 
of many thousands and at the same lime to be heard 
by equally large gatherings up to a distance of aliout 
150 miles with tlie help of the Post Office land wires. 
The total e<iuipment can be purchased outright or can 
be hired for 5/. p('r week. A powerful voice is no 
longer a ncct^ssily for a fuiblic speaker, and this ought 
to improve the (piality ol “ orations " as the inimlier 
of possible orators is largely increased. The dis- 
tinguishing feature of tlie Marconi instrument is that 
it responds with (xpial sensitivity to all notes in the 
musical scale whether the sound originates 100 feet or 
10 inches from its position. Recently a nightingale's 
song was broadcasted from the London broadcasting 
station, zLO, by tliis device. The bird w^as singing 
about TOO feet aw'iiy from the instrument, yet the song 
could be beard nlmosl y)erf(*ctly by broadcasting 
listeners. Tlie apparatus has many points of differ- 
ence from domestic loud-speakers. I'he construction 
is oil the moving coil principle, and the diaphragm is of 
rubber and not of metal. As it has no natural or 
resonant Irecpicncy of its own, it is practically free 
from nasal defects, ami there is no metallic timbre. 
The normal working range of one of these loud-.speakers 
under reasonably siU'iit comlilions is approximately 
three quarters of a mile. 

Sorption of Gases nv Gkaptiite. — The sorption of 
oxygen by activated " graphite form.s the subject of 
a paper by D. IL Bangham and J.^Stattord in the 
Journal of the Clieniit:al Society for May. If .s is the 
quantity of oxygen soibed at time i after its intro- 
duction to the graphite, then the relation s ki^ holds, , 
k and b being constants, both for ordinary graphite 
and for graplxile containing hydrogen sorbed in a 
discharge tube. The results seem to indicate that the 
sorption of oxygen by ordinary graphite is due more 
or less directly to the hydrogen which it contained on 
manufacture. No water seems to be produced by the 
sorption of oxygen by graphite containing hydrogen ; 
tlie sorbed gases may pumped off as such. 
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The Nature of the Cell Membrane. 


1 S there a senii-ptjrrneablcj memV)rane to the cell ? 
^ This question is examined bv I Vof. T. Lapirque 
in a review of very [general inlen'si whitdi accom- 
panies seven more teclinical conlributitins in animal, 
vegeitiblc, or general pliysiology, in the lirsl numlx'r 
of a new IT’cnch journal, Aiinulc'i dr J^hvsiologtr rt dr 
IVivsicochiw'Lc hiolo^iqnc : Gaston] >0111; annual 

suhsc'ription francs oulsidf' I'rance). The follow- 
ing, snv^e foi reference to some recent cognate 
American wfirk, is based (Mitiiely upon I’lof. Lapicque’s 
stimulating and timely artn le. 

Lapie()ue admits at the outset that he finds the 
concejition of a semi-permeable membtane around 
the cell a liindram e rather than a hclj) in the inter- 
pretation of the behaviour of the cell ; he thendore 
critically exannnos tluj ease for such a membrane as 
presented by Bayhss in his great text book. The 
idea of a mennbrane arises naturallv wlieii it is realised 
that firotoplasin, though tx'having in many wavs 
as a protein sf)l, can frequently exist in contact with 
water without disjiersing in enjioidal solution through 
out the aqueous medium. Clearly there is then a 
protoplasm water ititcrface, and probably e\crv one 
would agree that protoplasm at this mlerfact' has 
dillerent properties from tliose chaiai'lenstie of the 
main mass of protoplasm. Do these' properties, 
however, ncecssardy include a ddfereni penetrability 
to sfdules which fustilies its distinction as a semi- 
permeable membrane enveloping a mass of readily 
permeable plasm r* isven the aflvocatcs of the 
membrane will probably agree it is a jihcnomenon 
of the surface and that particles of protoplasm may 
lose and regain these surface characteristics as tluw 
leave or enter tlie snrlace layer, ('erlamly the ease 
with which the protoplasmic surface changes in 
amoiboid movement, leaving no colhipstid membrane 
as the surface retracts, suggests that any change 
undergone as protojilasm enters tlu' surface layer is 
reversible in nature. Whenever a permanent struc- 
tural memlirani' can be identiljcd at tiie surface of the 
cell, it is something distim't from the surface of the 
pnjtoplasm, as is the cellulcTse wall of the plant, and 
is not the seat of any semi-pernieable propertuis 
shown bv the protoplast, so that in plasmolysis the 
plant protoplast withdraws itself inward from the 
permeable cc'llulcjse wall arouiul it. The semi- 
perrneable properties of the liyptilhetieal membrane 
are usually interpreted as due' to a sievc-hke action. 
From this view-point no non-living scmi-permcable 
membrane luus been shown experimentally to be im- 
permeable tomoloculesot less than about tw tmty atoms. 
The living membrane, however, is a.ssnnied to control 
the passage of inorganic ions One may invoke the 
view that such ions move aecompaiiied by a duster of 
whaler molccukis, but the fad remains that the non- 
living membranes fail to arn.'st tlu'ir pa.ssage. 

The distribution of ions upon either side of a semi- 
pcrmeable membrane i.s now^ frerpiently attributed 
to the Donnati etjuilibrium, w'hen a non-ditfusible 
colloid on one side of the membrane forms ioiiisable 
salts with electft)lytes. Consideration of the case of 
gelatin, however, shovws that so long as the colloid is 
non-ditfusible, no spe'cial membrane is rec^uired for 
*tbe existence of a Donnati eijuilibriuni. 

Thus whilst for mathematical and physico-chemical 
argument the ideal senii-pcrmeable membrane is a 
necessary concept, in experimental fact it has never 
been demonstrated, and there are considerable difficul- 
ties in assuming its existence. For example, botanists 
realise that inorganic salts must diffuse l[reely into the 
plant, and they interpret experimental observations 
of recovery from plasmolysis induced by external 
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concentrations of inorganic salts as evidence that 
such diffusion is occurring. On the other hand, 
present data as to the entry of salts, as summarised 
recently by Stiles in his nioiifigraph upon permeability, 
do not support the assumption that .salts wall difiuse 
through tJie plant jiroloplast until the ratio of salt 
concentrations in external solution and in the vacuole 
will be umty. ^ 

Hayliss argued that tJui resistance of the cell to the 
(dectric current, in view of its content in free elec- 
trolytes, could only be explained on the a.ssiimption 
of semi -permeability. Tafiicque points out that if 
this was the true explanation, the cell w^ould behave 
as a comleu.ser in an eleiiric field, and that once the 
cell w'as fully polari.sed no more currcnl would pass. 
Actually the high lesistance may be explained equally 
well if ]>rot()])lasm is regarded as a jiermiiablc but 
highly viscous medium. 

Jkiyliss also stipulated the e:>ys 1 encc of a membrane 
on the following grounds : (i) In the presence of 

various electrolytes in solution the cell undergoes a 
permanent change in volume ; (2) tlie electrolytes 

within and without tlie cell diher in kind and in 
concent ration. LapiC(|uo deals with the.so argunu'iits 
at some length. 1 lu* change of volume of the vacuo- 
lated (dl is admitted, but so also is llu' fact ol rc('o\’cry 
from plasmolysis, whiiii shows that vv(* arc dealing 
wntli slow penetration of salts, not scnii-permcabihty. 

In any cas(‘. this phenomenon is exhibited by 
the whole thickness of the (:yto]dasm , then* is no 
evidence ol the special role of a, snrlace mi'nibraiie. 
In the normal nou-vacuolatcd animal cell, contraction 
of volume also tak(‘S place in the presence of salt 
solution, but this ]>hcnon\enon caunol be attributc'd 
to the osmotic witluh awal ol water from a ncm-existiuit 
vacuole, and is paralleled by the liehaviour ol gi'lalin 
and many otlu'r colloids, without supi'ilicial semi- 
permeable membranes, when jilaci'd in similar salt 
solutions. 

As to the difference in kind and m degree ol the 
concentrat ion of salts w ithin and without a membrane, 
all through the life of a human being the red blood 
corpuscles circulate m a medium rich in sodium and 
poor in potassium, and yi't tliems(*lvcs remain rich 
in potassium and poor in soclnnn. To maintain tliis 
rclativ^c difference in concentration a membrane 
would surely nei'd to iniperiTH'able, bid, as Moore 
and Roaf said in if such a iiK'iiibrane thus 

imprisons the salts and prevents adjustuieiits of 
concentration, how did the salts enter tlie pri.son ? 

Lapicque ajiproves the geiK'ral conclusion of iMoore 
and Roaf that the ratio ol concent rations of these ions 
within ami without the living corpuscle depends upon 
a mobile equilibrium between cell constituents and 
surrounding liquid, and is not controlled by ditfusion 
restricteil by a semi permt'able membrane. Ham- 
burger's experiments have shown these corpuscles to 
be very porm<;abIe to salts, so that any change in the 
medium produci's an exchange of inorganic solutes 
between the corpuscles and the medium. Hamburger 
continues to regard the corpuscles as surrounded by a 
scmi-permeable membrane, so that the loss of hiemo- 
globin in solutions liypotonic beyond a certain dijgree 
is explained as due to the bursting of the membrane. 
Lapicque points out that these laked corpuscles still 
change in volume with change in salt concentration, 
just like the original red corpuscles, so that if the 
membrane is destroyed, some of the properties still 
remain which it was postulated to explain. 

Hoagland and other American workers have recently 
provided in plant physiology equaUy puzzling data 
as to the distribution of inorganic ions within and 
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without the vacuolated cell. Using Valonia and 
nicirinc atid frosli-WtitcT forms respect- 

ively, which have large enijugh cells to enable the 
sap to be collected fiom individiKil cells, thev snT)plv 
grounds for thinking that eertain inorganic ions, for 
example j)otassium, are inainJv, if not entirely, in 
solution in the sap ol llie vacuole, and yet ndain a 
concentration much higfier than tliat in the outside 
solution. J he case of chlorides is jiarticularly re- 
markable. Nitella. will absorb juacti^aJly every trace 
of (’hloridc iroin llu* external solution, and will nnnain 
ali\'e ill distilled water for sixtt'cn days witliuiil gi\iiig 
up any detectable trace of chlorine to the water, 
although containing very appreciable (juaiilities in 
the vacuole. Hoagland coiu ludes that Nitella under 
normal conditions possc‘sses iiiii-dir(‘ctional perinea- 
bility with reference to chlorine and jiotassuini 
(Joiirn, iitni. J^hy biology, 5, pp. f)2()-()40, 

Lapi(x]ue concludes tliat the siniph' doctrine of tlu' 
scnii-periTical)le membrane, as einjiloyc'd fo explain 
the salt content and swelling properties of tlie living 
cell, will soon appear as#nade(iuate as the astrologii-nl 


^ 5 * 

conception of the firinanicnt which makes it a crystal 
vault studded with stars, f k' adumbrates as factors, 
in a more adetjiiato exjilanation, the distribution of 
salts according to the Donnan equilibrium between 
a non-diflusible amphoteric colloid and an a<|ueous 
membrane, with the great sensitiveness of such an 
ecpiilibriiiin to hydrogen ion concentration, and also 
the hvdrophilic behaviour of lijunds, which vanes 
wdth lilt' proportion ol cholesterin to latty acids or to 
lecithin. Ill vi(*w also ot the modification reported in 
mitoclioiulria with changes in external meiliiim, he 
suggests that account mav have to be taUeii of tlie 
]>hysiologi( al role ol these structun‘^, at present almost 
exclusively studied ]>\ the cytologist. Jnnally, he 
points out that the jn-otoplasm is tlu' s('at of continn- 
t)iis transformation of energy, and tliat the phenomena 
under consitleralioii will not admit of .solution in 
terms of a, passive somi-p(.’rtneable membrane 'J*o 
this Iasi point the supporters of the membrane may 
leply that th(‘v Jiave always assumed that a Jiving 
r('Jl t>wes Its stum- pernieiibie ja'ojieities to a living 
membrane. 
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Maori Ethnography.^ 


moH‘ than half a ccMilury tlu* Nhwv Zealand 
* Institute lias I’aililished 111 its 'J'ransactions a vast 
amount ot valuabh' information upon all asjiects of 
the hisior\ oi a gn^iij) ot t he most interesting islands in 
the world In tlie earlier years of the Dominion lew' 
ol the colonists were iiUimatelN' ac(juainied w'lth the 
nati\t‘ language, and f(',w(‘r still exmld penetrati' tlu' 
veil that hide's the Ihoughls and uh'as ol the Maori 
iniiul. Many of 1 hes(' (‘thiiologK'al (.ontnlmtions, there- 
lore. areol doubtliil reliability. rh("e'aie, novertlieless, 
(dien quoted by aiithrojiologic.d wnte'rs 111 other 
countries who are* unable to disminunate between the 
wli(\U and the chall. Afte'r the New Zealand I’lii- 
versitv'. witli its highly cultivated stalls in its various 
colleges, began to liberate' on the coJoin' graebiales 
tranu'el to e'arcful obsenation and exposition, it was 
soon lecogiiised that the, scieritdic stiKly ol the native 
rae e' was an mielcs taking of the' utmost urgency, lot the 
(hw was already far siK'iit for 1 he garnering ed what re- 
mained ot then lapjelh’ vamshiiig traditions and beliefs. 

New' journals were therefore nccc.s.sary for n*- 
cordiiig ('xelusively the'se anthropological data, 't'he 
chie'f ot these are Ihejeniiiial e:)l the Peilyiiexsian Society, 
the bulletins of the Dominion Museum, and the 
hvcords of the ('aiit('rbury and Dunedin Museums. 
It IS tlie tenth volume ot the I-)oniiuion Museum 
J 3 ulletins, by Mr hJsdon Best, that now comes under 
notU'e The author enqdiasises the (jualihcaticms w ith 
which any investigator of primitive peoples should be 
endowed. “ No travelh'r," ho says, or he of short 
sojourns may del\'e into . . . tlie inner strata of the 
mentality ot barbaric man. . . [d'he Maori] “ ever 
clo.sely .shields his true religion [and | “ . . . his inner 
mentality from the iiujuisitivc gaze and analytical 
probing of in<|uiring outsiders. ... In order to opmi 
the pages of the inner life ... of such folks it is highly 
necessary to gain his conliilenco. A long residence 
in their midst, a good knowledge of their language. 
A quiet and non-critical bearing ; a heartfelt sympathy 
with the feelings and prejudices of the people.'' 

Just such are the qualifications possessed by the 
author, and consequently he has attained to the 
position of one of the most trustworthy inter- 
preters of Maori psychology, and one of the highest 
authorities on their customs and beliefs. 

^ Maori Religion : H«*iug an account of the Ccwmogony, Authropogeny, 
Religious Beliefs and Rites, Magic, and Folk-lore of the Maori Folk of New . 
Zealand. Bulletin No. xo, Section t. By lilsdon Best. (Dominion Museum, 
WeUington, N.Z., X924.) 
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'Ihe section of the Bullet 111 we Jiave Ix'fore us, a 
ch)S(‘ly printed repoit ol 2(14 jiagt's. incorporates a vast 
amount of m'w ami valual>le, but not (‘asily com- 
prcssible, matter. It is iiiqiossibh' to do more than 
summanst' its parts fas Mr. Best siq>er.scrib(‘s Ins 
chapters). .\n inlroductDry part deals wath the 
dehnition, origin, ami <h‘\ olopment ol ndigion prelimi- 
nary to a comparison with Maori n'ligion • th(‘ second 
snrv'eys Maori religion and inythologv from the evi- 
dence ol early wrilt'rs. On this lollows a lengthy 
account of Maori cosmogony, tlu'ogt'ny, and anilirt)- 
])og('jiy, aiul further, by a classilK'alion of tlu'ir gods, 
correcting the mistake's of stwi'r.il ethnologists who 
have misunderstood the tetm god as iqiphed to the 
Maori rt'ligion. 'The .New Zealand natives, above all 
the Bolyiiesians ol the l\icific, rec'ognise a supri'ino 
divinity — lo — possessing divine attrihutt*s more nearly 
akin to the Jhiropean uh'a ot godlicatl. J^irt five 
deals wuth the otha'ings, human sacnlict's, and images 
by wdiich their spiritual bi'ings can be iniluenced. This 
is succeeded by 28 specially interesting pages on the 
functions of tiie jirie.shs, the sacred places, and divina- 
tion. Many ethnologists will road with surprise the 
singular fact tlial th(‘ village Jalrino was a tuaka or 
sacred place L'miha is the word “ apjilied to any place 
wliere men’s hair is cut, w'here Lapn food is cast away 
or oJlered to supcniaturanieings," . . . and wdu'n; “riles 
connected with many inatteis were conducted. “ The 
final part is concerned with .an explanation of Maori 
ritual performances and formul;e — karakla — “ a survey 
of native mentality and its ellects as seen in the 
p('rformanco of riles comiecied with religion and 
magic," the numerous particulars of which " would 
require a chapter of cumbrous length" Mr. Best tells 
us, and so in the present Bulletin he can supply only 
a few' illustrations. His w'ork “ The Maori," just about 
to be published, will, we hoix', supply anthropologists 
with fuller details. * 

One suggestion may perhaps be permitted, that the 
numerous ritual formulje quoted in the native language 
throughout the book and in several pages of addenda, 
might, if impossible of verbatim translation, be para- 
phrased to aftord the reader, unacquainted wdth Maori 
speech, a general idea of their meaning. This mono- 
graph is of exceptional importance. So doubtless will 
be the second section, which will include a description 
of Maori magic and many illustrations of native 
myths and folk-tales. 
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University and Educational Intelligence. 

Abkhoken. — A t the summer graduation the 
honorary degree of was conferred on Dr. J. J. 

3 <. MacLeod, professor of pliysiology at the I 'niversity 
of Toronto. 

The degree of I). Sc. was obtaiiu'd liy JT S. Clark 
for a thesis on tilled “ Kay.s and Skates " and by W. 
O. Kermack for a thesis entitled “ Investigations of 
the Synthesis and Keactions of Indole ('ompounds.'" 

fh'.iTAsr. — At the meeting of flu* Senate of the 
Queen’s I'nivtusitv held on July 15, a tender was 
accepted for the ('lection of buildings for the I>(‘]>art- 
ment of Agriculture. It is hoped that these buildings 
will be completed in about t 8 mouths at a cost ol 
40,000/. Of this sum, 34,500/. has been given by 
the Ministry of Agriculture for Northern Indand, 
5000/. w'as contributed by the late Mi.ss Riddell, ami 
6000/. was provided from general I hiiversity funds. 

Applications are invited from Rritish subjects 
for the Musgrave resi'arcli studentship in physio- 
logy, value 190/. Particulars and application forms 
are obtainable from the secretary of the Queen's 
University. 

Birmingham. — The following doctorates have been 
awarded : D.Sc. — \V. R. Garner, for papers on gaseous 
explosions, heats of formation, detonation, crystallisa- 
tion of organic substances, and other chemical 
subjects; J. 1 ). Morgan, for papers on the ignition 
of explosive gase.s, and llamc movement.s in gaseous 
Explosions ; and I). R. Naiiji, for papers on chemical 
and biochemical subjects, mainly on the constitution 
of starch and the action of cnzymc.s, 

Cambridgj- S ir W. B. Hardy, Gonville and Caius 
('ollcgc, and Dr. L. K. Shore, St. John’.s (ollege, have 
been reappointed as University lecturers in phy.sio- 
logy. Dr. E. K. Rideal, Trinity Hall, has liech re- 
appointed as Humphry Owen Jones hicturer in physical 
diemistry, ITe Wrcnbiiry scholarship in economics 
has bc(Mi awarded to 11 . ('. B. Mynors, Corpus Christ! 
College. 

The following have been appointed Henry P. 
Davison scliolars for the year 1025-26 : H. H. 
Thomas, Sidney Sussex College, to Yale Univer-sity ; 
W, P. N. Edwards, Corpus Cdiristi College, to Princeton 
University ; and G. R. ('. Elcy, 1 'riiiity College, to 
Harvard University. 

London.- -The iollowing doctorates have bemi con 
ferred : D.Sc. (in Chemistry) on Mr. Samuel Glasslonc 
(King’s College), for a thesis entitled “Studies of 
Electrolytic Polarisation” : and I ).Sc. (Engineering) on 
Mr. R. G. jakeman, foi a thesis entitled “Alternating 
Current W'aveAVindings,” and other jiapers. 

Tlie Univoj-.sily StiKh'ul.ship in Physiology for 19^5- 
1926, of the valiie of 50/. ami tenable for one year in 
a Physiological Laboratory of the Ihiivcrsity or of a 
School ot the Uiiiv^ersity,’ has been awarded to Dr. 
Isaac Cohen, who yu'oposes to tarry tnit lesearth on 
tethclin under the direction ot X’rof. 1 C C. Dodds at 
the Bland-Sutton Institute of Pathology at the 
Middlest'x Hospital Medical School. 

The following arc among tlie awards of the 
newdy instituted University Postgraduate Student- 
ships recently made : Travelling Studentships (value 
275/.) to Mr. Reginald I’eny Austin and Miss Helga 
Sharj>e Pearson. ]\lr. Austin proposes to study 
archccology at the British School of Archaeology, 
Athens, and to undertake excavations. Miss 1 ‘earson 
obtained the M.Sc. degree in zoology in 1924 (Uni- 
versity College). She proposes to work on early 
Tertiary mammals in the continental museums among 
which this material is scattered. 
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St. Andrews. — M r. S, R. Kirk, assistant in geology, 
and Mr. John Williamson, assistant in mathematics, 
have submitted their resignations on appointment to 
the new Commonwealth Fund Fellowships, under 
which British students are enabled to carry on 
rcs(^arrh work for twTi years in the United States. 
Six out of the total number of twenty fellowship.? 
ayailable in tlu' first year of the institution of the 
scheme have been awarded to the University of 
St. Andrews. , 

Principal John Yule Mackay has resigned th(i chair 
of anatomy in University College, Dundee, although 
he continues to liold bhice as ITincipal of the College. 

SiiKi.FTFXD. — ^The University Council has made the 
following appointments : Mr. 1 . C. F. Statham, to 
the chair of mining ; Mr. N. M. H. Tiglitfoot. to be 
assistant lecturer in mathematics ; Mr. Joseph 
Jenkins, to be as.sistant kxdurcr in civil engineering * 
Miss Esther Lowit, to be as.sistant in Zoological 
1 )epartracnt. 


Thji Busk Studentship in Aeronautics, founded in 
memory of Edw^ard Teshmakt^r Bii.sk. who lost liis 
life in 1914 whilst flying an experimental cieroplane 
has been awarded for the year 1 <>25-26 to Mr. Stewart 
Scott flail, of the Imperial College of Science. I.ondon. 

By the will of Sir Rickman Godlee, Bart., who 
died on April 20, the sum of 1 0,000/. is bequeathed, 
after his wife’s death, upon trust for investment, the 
income to provide travelling scholarships for stinients 
of University College Hospital Medical School, Txmdon, 
who have held a resident appointment in University 
College Hospital. The ultimate residue of the estate 
IS to be dividcHl cfiually between University College, 
London, and University Coll(‘ge Hospital, unless the 
latter is taken over by a public authority, in which 
event the whole will go to University Colkij^e. 

Rorkrt Blair fellowshifis for this year have been 
awarded by tiie London ('ounty Council to Mr. N P 
Jnglis and to Mr. A. B. Miller. The fellowships* 
which are worth .^50/, (‘ach, are for one year’s study 
abroad. Mr. Inglis, wdjo is a fellow* in the University 
of Liverpool, pro])os(‘s to continue his studies on the 
fatigue of metals. Mr. Miller proposes to investigate 
the metal construction of airemft with special 
reference to the materials employed and method of 
production. 

The Ramsay Memorial Fellowship 'irustocs have 
made the folldwdng awards for the session 1925-26 
the place at wliich research is to be carried out ticing 
indicated in lirackets : British Fellowships of 300/! 
to Mr. G. A. Elliott for twx> years (University College* 
London), and to Dr. H. R. big for one year Uni- 
versity of Manchester) ; Glasgow Fi'llowships of 300/. 
to Mr. T. C. Mitchell for two years (University of 
Cambridge) ; to Mr. J. D. Fulton for one year 
(University of Manchester) ; Canadian Fellow^ship to 
Dr. D. ]vrcKa.y Morrison (University of Cambridge) * 
Japanc.se Fellowship of the value of 370/. to Dr 
Seisi Takagi (University College. London), The 
following Fellow.ships have been renewed : Dr. S. W, 
Saunders (British Fellowship, Univcr.sity College* 
London) ; Mr. Kai J. Pedersen (Danish Fellowship 
University of Bristol) ; M. M. Malhieu (Frendx 
Fellowship, T^avy Faraday Laboratory, Royal bistitU' 
tion, London); Dr. Nicolas (leconomopoulos (Greek 
Fellowship, University College, I.ondon). Sir Robert 
Waley-Cohen has been appointed a Trustee of the 
Ramsay Memorial Fellowship Trust, in succession 
to the late Sir George Beilby. 
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Early Science at Oxford. 

July 28, 1685. Mr. Prosidoiit presented ye Society 
with a Copy of his A]f»obra la tel v printed. 

A letter from Mr. Aston datt'd Jnh' 23 was read ; 
with it came Tievelnis’s . } njms ( luxacU ricus pre.senled 
to this Society by yc' Koyall St)eiety. 

hour -Mathcmaticall papers drawn up by IMi I'olet, 
were presented y(' Society : thret‘*of these papers 
w^erc concerning gunnery, and yt* finding altitudes . the 
fourth meiitionefl a controvtuAy between i\lr 'folet 
cind Mr. Mern, concerning ye sidt nation of vi' lines of 
I.ongitiKh' ; yi^ former alliiming, that ye line o1 
I-ongitnde lies North and Soiitli, and >'0 line of T.atitude 
East and \Vest : y(‘ latter allirines tliat ve line of 
Longitude lies East and West, and ye line of Latitude 
North and South, ('oiiceniing which controversy Mr 
Hern luiving apjiealcd to y(‘ Royal Society at 1 -ondon, 
and to this at Oxford for a determination ; tins S«)ciety 
on ye atHoiml oJ Mr^ Hern’s ajiiieal, and at the 
recjiiost of .Mr. Ash St'cretary of ye Hublin Society 
gives their opinion, which is this ; They conceivi* it 
has been generally received among mathematicians, 
that yc lines of I-ongilude ly North and South, and yc 
lines' of l.atiludi' East and \Vt‘sf. 

Tht‘se paj'iers gav(‘ occasion to some discourse con- 
cerning lh(‘ motion ol I’rojecta : it was thought not 
improlialile both liy i\Ir. Liosiflent cSi: Mr. Caswell, that 
the Ail d()(\s make a greater resistance against (piickiT 
bodies, ilitin .igainst those, which are slower, rrWcn.s 
ptnibu's. 

A I.(‘tt(‘r from Mr. ('oh' of 13 ristoll dated July 18 
and coi ret ting a mistake in a toniK’r h'tter of his 
concerning ye measure of a N'lrginia Catskiii in his 
('iistody, was rt'ad. 

A Lcttoi from iMr. Ash dated friii: ('oil (Dublin) 
July y(‘ J 2th was communicated and read ; it confain’d 
a letU'r of Sr IL liiickh'v’s. udiu h gav(' a full tlescnp- 
tioTi of ye new' C'alesh used by him ; this last letter is 
sent ye Royal Society. 

Dr. Clot proved, that not oncly Dox of ye Ivnglisb 
woods sinks in water ; for Elder, if you cut oft ye 
pith 6 c the rind, does ye same, as we saw ,- ye black 
Walnut of Virginia was st'eii to sink 

d'ht' nu'asnre of the hand ol a monstrous Irisli man, 
shewn lately at CJxford, was eoiniminicatod by Dr. 
Jdot : He ^LlS 7 loot 6 inches high, ye length of Ins 
span 14 imdu's, of his Cubit 2 tout 2 inches; of his 
Arm 3 fcK)t 2 inches L from ye slicnihhT to ve crowm 
of his lu-ad iiL His name Ivdmnnd Melloon, aged 
10 veais Auikj 1684, born at Port Leicester in Meath, 
flpoii tins occasion Dr. Riot discoursed on ye extra- 
vagant propi^rtion of jiarfs in iik'U of an extrafiniinary 
size, especially after sicknes.si' : ( oiiccrriiiig which he 
was desired to draw^ up Ins thoughts against yv next 
meeting. 

July 29, 1684. An Account was brought in, of ye 
Ectdipse of ye Sun, on July 2, i()8| ; ye (Observations 
W'ore taken in ye Thiiversifv Observatory, by Dr. 
Wallis, Mr. Bernard, Mr. ('aswell, ami Mr. Jhioke. 

Dr. Plot presented ye Society with an Elf Arrowy 
brought from wathiu two, or three, miles of Edin- 
borough, wlit're they are in great plenty. He slu'wed 
also sonic natural] gold of Scotland in a pepin, or 
great grain, and ho also communicated an account 
of Black Le*ad found onely in Keswick in Cumberland, 
and there called Wadt, or Kellowa 

Mr. Musgravc ac'cjuainted yc Society, that he had 
lately repeated ye experiment mentioned in ye 
Minutes of June 24tli. 1684, tying and cutting of, yc 
extemall jugulars of a dog, wdth yc same success as 
formerly; ye clog in neither of these experiments 
being any way concerned at ye stoppage of ye circula- 
tion in these veins, 
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Societies and Academies. 

I.ONDON. 

Geological Society, June 10 — E. R. Cox : I he 
fauna of the basal slu'll-hed of the Portland Stone 
of the Isle of I’ortlanil. (hi the wcsti'rn coast of tin* 
Isle of Portland the basal bod of the Porlland Stone 
IS a highly fossilifeious shelly hinestone, on the 
surface ol w hich fossils weather out in an extveinely 
good state ol preservation. Tlu' specimens described 
were colk'vted by Eicut.A'ol. R H Ciiunington ami 
incliuh' about 80 spi'i ies of inolliisca, of wdiicb lb 
lamellibram lis and o gastropods art' new to science, 
and st'V'eial others hav t' not lieloie been recorded from 
P*reat Britain -H. 1 ., Hawkins: Ecliinoidca from 
the l'’ortland SUmt' and llu' I’urbeck Beds.^^ Beiore 
last yea.r only one spt't'U's (“ /ir/iniohrissms " hrodici 
Wright) was known iroin the Portlaml Stone. A 
s])e*'it's of IJrnui itha is troni the sands was the tiuly 
other et'hirioul rccoginst'd in the Ih'itish TVirtlantlian. 
The work of Eieiit ('f)l (hinnington has revt'aled 
fliree specimens ol " /: ’’ braihri 111 th<‘ bast'ment- 
bed the Portland Slone (and tine Irtnn the over- 
lying Whit-Bt'tl) , and tnateruil for tlu* study of ftnir 
olht'.r species, wath iiuluation ol a sixth Prol 
Haw'kins has also lound / Icniu Kbiyi^' pitibccfa 
h'orbes m the Middlt* Piirbet k St'rii's ol Dnrlshui 
Bay, nt'ar Swaiiage, whicli was collected from Unit 
IticahU alxnit 75 years ago but nth since, ami 
specimens of an api>areiitly new form relerable to 
“ Pst*mlt)tliatlt'ma ' sctisii Uiti ssu)U'> I he irregular 
tlistriluititm of t't hinouls in flu'se aiii 1 other Jurassit' 
strata, may be dii<‘ to the known tendency tif echinoitls 
to live i’ll n'stnclod clusters (tomprising several 
spt'ties ol .similar (‘('ologu al tpiahty), w'hich seem to 
migrate wholt'sale in siict:essive gt'iieratioiis. — -E. 
Spencer : On st>int* ticciii rent t'S of spheiulitit' sitlerite 
and other carbonalt's in sediments, d'ho sphcrulites 
occur in assotialion with fint'-graint'd sediments tif 
carbonaceous, muddy, or silty t\7>e, often with 
ctmimiiuifetl plant -tissue, and are fairly uniform in 
size locally. J lit' tlt'posits seem to bt' t>f fieshvvater 
oi'igin and dt'void c)t <:al<'areoi..s shelh’ remains ; the 
carbonate maleiial in most case's (.oiisists of nearly 
j)nr(! siderite, TIk* occluded sediment is similar to 
that in vvlueh the sjiheruhtes are (‘inbedded ; wdu're 
“zoning” of the sc'diinent occurs, it is subordinate 
to radial structure. The spheruhtes probably formed 
from ircjii -carbonate solutions held within the gradu- 
ally sc'ttlnig and cuiisoliflating sediment. Tin* re- 
eictions resulting from tlu' prc'sencc' in sediincnts of 
humate compounds, salt, calcium carbonate, etc., 
are considered, Fhe non compounds prestml in 
.solution in fresh watc'i* were probably aclsorbed by 
the fine-grained and partly colloidal sc'dnnents, and 
carried dowm wath them during deposition. Super- 
saturation would result from the' settling and floccula- 
tion of the vscdiment, and from llie gradual upward 
expulsion of the niorc* readil y dill used water-molecules. 
Crystalli.sation would them commence* at a number 
of centres simultaneously, • 

Optical Society, June ii. — E. F. Fincham : The 
change's in the form of the ci*ystalline lens in ac- 
commodation. According to Helmholtz, the lens 
swells and increases in convexity during accommoda- 
tion becaiise the tension upon it is relaxed when the 
ciliary muscle contracts. In order to explain the 
change of the anterior surface of the lens to a 
hyperbolic form in accommodation, Tscherning states 
that the tensibn of the lens is maintained when the 
muscle contracts, and the forms of the surfaces are 
altered by a pr^ure by the vitreous humour exerted 
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upon the poripliei'y of the posterior lens surface. 
The radii of curvature of both anterior and posterior 
surfaces of the lens, and also the movement which 
the apices of these surfaces make in accommodation, 
have now been measured. In two selected cases (^f 
men of the same age and having the same refractive 
error, considerable ditferenees in the lu'haviour of 
the lens in accommodation were found, b'or a 
given amount of ac'couimodation, wheieas tlie lens 
surfaces in one case aie inort‘ increased in curvature 
than in the other, their apices sutler less movenumt ; 
the surfaci' vvhich was most altered in curvature 
showed the most pionounccd hyperbolic form in both 
relaxed find accommodated conditions, 'the results 
can be explained by llie Jlelmholt/ ilu^ory, by taking 
into account the properties of the lens eapsule — 
C. V. Raman and K Banerji : 'J'ht' optical projieiTies 
of amethyst ijiiart/. A section-plate of amelhv'st 
cut normal to the optic axis, when viewed under 
siiitalile londitiejiis. withont a polariser or analyser, 
shows coloured ditiractioii fringes of the Fre.snel 
type. arrang(‘(l iieriodically and running parallel to 
the lines of the structure. The dittrae tion cllect is 
due to the periodic change of phase jiroduced by the 
.structure and not to any ])eriodic variation of trans- 
parency. The dittraction spectra of the l-'raunhofer 
type clue to thc' structure may also be observed. 
The plate is thus in elloct a phase-change dillraction 
grating. -K. S. Clay and T. 11 . Court: A laiceriial 
microscope by Samuel Washboiirn, London. 'I'lie 
instrument, which was probably made in iHocy has 
adjustments for foi nssing and for moving the' object 
in two directions at right angles to cme anotlier. 
Th(‘ objective's, consisting ol .single lenses, ar<‘ 
mounted in a vertical slide so that ditferent powers 
may be used. All the adjustments can be made 
from the eyepiece? end. The in.strument can remlily 
be taken to piece's and tlu' parts tit into a case, 
suggesting that it was originally used by a pc'n- 
patetic lecturer. 

Physical Society, June 12. — Cr Temple: On mass 
and energy. It is assumed that variations in the 
potential energy of a body (gravitational or electro- 
static') are alwavs accompanied by proportionate 
change's in its mass. C'cjiit inning this as.siimptioii 
with tlie theories ol Newtonian dynamics and IVIax- 
wellian electrodynamics, it has been found po.s.sible 
to predict all those phenomena, wliich are usually 
regarded as the crucial tests of the tlieories of 
relativity, both “ special '' and “ general.” — E. 
Tyler and K. O. Richardson ; The characteristic 
curves of liquid jets. C'oiilinuing the work of S. W. J. 
Smith and 11 . IVloss upon the relation between the 
Ic'Tigth of a capillary jet and its velocity of efflux 
from a cylindrical oniic'e, further examination has 
been made of the caii.si's to wliic h the main features 
of the curves obtained by these authors are due. 
Such curves eonsLst of tvv'o main branches. In the 
first, with inc:reasing vc‘loc:ily, the jot length rises 
until a c'.ritical point is reached. Tii the second, 
which begins at this point, the jet Icmglh diminishes 
rapidly with further increase c^f velocity. The results 
now obtaiued indicate that, while surface temsum is 
of prime importance in tJie first parts of tlie.se curves, 
viscosity is the dominating factor in the second. 

Royal Statistical Society, June lO. — F. Shirras : 
Taxable capacity and the burden of taxation and 
public debt. The national income of Gr(*at Britain 
and Northern Ireland in ic^24 is estimated at 3850 
millions sterling. At the end of 191(9 it was between 
4000 and 5000 millions sterling. 'The national 
income of Frahce for 1924 is estimated at 164 milliard 
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francs ; of Germany, for the end of 1924, at least 
30 milliards of gold marks ; of the United States in 
1924, 60,000 million dollars. Taking the percentage 
of taxation to the total net income the following 
figures arc' for 1923 or 19-24, those in brackets being 
the pre-VVar year figures : Germany, 26 per cent. 
(ii*8 per cent.); Great Britain and Northern 
Ireland, 22*1 (11*4); Japan, 21*8 (18*2); Canada, 
J9*2 (13) ; Australia, 18-4 (10-4) ; France, 17-8 
(13*8) ; Austria,* prc'- War, 15 per cent., and the 1924 
ligure indic'afes that taxation is probably heavier 
than before the War ,♦ Umtcid States, 10-5 (0-5) ; and 
India, 5-1 (4*4). 

Dublin. 

Royal Irish Academy, June 8.-— J. J. Nolan and 
J Enright. Iheliininary account of observations on 
thc‘ si/e of raindro])s. Raindrops c)f radii fnun 2 to 
45 ' 10 ® cm. have' bc'eii accurately measured. This 
langc covers tlie interval between the c^bscrv'ations of 
Dcfant on raindrops and the'se of Kcjhier on mist- 
particles ITie smaller drops are found in very great 
numbers. Certain sizes appear to be siit'cially 
prominent, but lurther ob.sc'r various are necessary 
to tc.st the rc'cility c^f this prommeiice. 


Edinburgh. 

Royal Society, June 8 — Sir Alfrc'd Ewing . A ball 
and tnb(‘ llovv-meler. fhe device' jirovides a visible 
nu'asure ol the rate of How of a hcjuid througli any 
pipe system without interfering with the How. It 
consists of a. sliglitly ta]H;re(I, straight glass lube 
to which a scale is attached. Within the tube is a 
ball which is a loose tit at the bottom, and rouiicl 
wliich there' is a considerable' clearance' a.:i tlu* ball 
is forex'd np m tlie tube, i'lie tube* is placc'd in a 
sloping position with the narrow end down, and the 
liciuid Hows up towards the wider end. 'the stream 
carries the* ball up along the* tube until a jiosition 
is reac lic'd where the c lc'arcince round the* ball is such 
as to siii< tlu* particular rate of How. d'he position 
ol the ball is rciad oH on the scale, and from that 
position the* lale ol flow is determined. Tlu* sustain- 
ing action of the moving stn*ani upon the ball is 
due to two cause's : an iiu'rtia ellect caused by the 
development of turbulence m the region abov'O tlie 
ball, and an elic'ct of viscosity by wliich the stream 
produces an upward drag in ])assiiig ovu'r the ball. 
By expcnmcmls with two Hnicls the ri'Uitive magni- 
tude of the two ctfc'cts was determined. The device 
is bt'ing £idaptcul by the FngiiU'eimg Ccnumiltcc* ol the 
F'oocl Investigation Board to indicate the circulation 
of the working Hiiid in tlie cycle of a refrigerating 
machine. — General Ferrie : IVlaintcmance of clocks 
by means of photoelectric cells. The pendulum to 
be maintained m oscillation is mechanically eiitirc'ly 
free. A small mirror is attached near the top of the 
rod and ci permanent horseshoe magnet to the foot. 
Light falling on the mirror is rc'flecled in the yc*rtical 
position of the pendulum to a photoelectric cell. 
The electron current is amplified, and passes round 
a solenoid wdiich engages one arm of the horseshoe 
magnet attached to the pendulum in a suitable 
position, and maintains the motion. Complete 
syntony is thus realised. — W. Peddie : A spectro- 
meter designed specially for investigations regarding 
colour vision. A single slit is used and the collimator 
lens, being divided into halves diametrally, gives 
two images which are formed on a diffusion plate 
and so act as the two slits with a single source. A 
second split lens parallelises the light from these 
images and gives, by suitable sliding of tl^ halves. 
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on passage through a prism and an object glass of a 
telesciope, four partially siipt*rposecl spectra, two of 
which can be exactly siiper})ose(l. A slit at the 
focus of the telescope allows a porti()n of the three 
independent spectra to pass through, and the wave- 
lengths transmitted may he adjusted suitably for 
compounding red, green, and blue lights. With 
weaker illumination the dihusion ])late is omitted 
and a biprism is placed behind eatdi lialf of tlie second 
split Ions. — J. Forrest ; A m^w methoTl of discriminat- 
ing the arrangement of the molecules in a crystal. 
High magnetic fu'lds are used. 'Pheorv gives an 
estimate of tlu‘ variations of the inb'vnal magnetic 
force in a crystal when the external magnetising 
field takes all possible orientations about the sub- 
stance, which is r(*garded as compfjsed of a regular 
array of molecular magnets. 'I'lu' components ol 
force parallel and transveise to tlie held are dealt 
with, and positions of maxima and minima of these 
are predicted in any convenient plane of the crystal 
for any possible lattif'fi^arrangement ol th(‘ cenlr(‘S. 
Some weakly magnetic crystals were investigated 
ex}H‘rimentally and give good agreement with the 
n'sults of X-ray nu‘asuieinents. Ditterent lattiees 
can be eompan'd with n‘.spe<'t to their .stability, 
dealing witli the inteinal magnetic energy of n^gular 
arrangf'ineiits ol molecular magnets winch are co- 
din*(:ted or randomly oriented. — D. Fairweather : 

d'iie ('lei tnjsvmt hesis of // dnolriax'ontane dic'arboxylit' 
acid, dins and, containing a chain of tlnrtv-lonr 
laihon atoms, hs the highest nn'inher of the series 
of normal dibasic ac'ids so far jirepan'd. Its dl-ester 
was obtained by electrolvsis of .sodium ethyl lu'xa* 
(let aiu‘ diearbos ylate, W, L. Ferrari On the 
cardinal function <jt interpolation tlu'ory. 1'ho 
rt'lation id the seru's didiinng the lunetu.)ii with other 
types of ex])ansion is I'onsidi'red ; in paiticnlar, its 
relatiiiii with tlii' (lauss formula. I'lii' I'onv ergt'nio 
of the latter nnplii's tJie sumiUrd^ilit v of the formi'r 
(by <le la X'alU'c ron.ssin’s method) to the same sum. 


i’AKlS. 

Academy of Sciences, Jiiiie 22 - ( 1 . Bigourdan : 
The systematic errors which may affect the pen 
diilum coiT('('tions eni])loyed at the HT.H. — \\ 
Grignard and J\’ Escourrou : J'lie latalytii' hviln>- 
geiiatioii of the nitriles under ri'diued pressure. 
A metliod for thi‘ syntlicsis of the aldiinines. 'FIk' 
activity ol tlu' catalyst is reduced by working under 
reduced pressure. With oxide of ])latinum on 
pniuice as catalyst, at .>00"' C. and under a pri'ssure 
of 220 mm., bi'ii/yl cyanide is eompletidy reduced to 
the aldimine CH— NH at om* pa.ssage 

Benzoiiitnle undergoes a similar reduction - C. 
Sauvageau : The natnrali.sation in ITance ol the 
Australian A,spiiyaf^()pi^is arniata, I ts iodine reserves. 
Tliere woidd appear to he .some free iodine in this 
plant. — la'on Ciinllet was I'lccted a member of the 
division of the applications of science to industry 
in succe.ssion to tlie late (.diarlivs Rabut. — J. Haag . 
Certain asymptotic probabilities. --( 3 . Valiron : Mero- 
morph functions which are ('xceptional relatively to 
the theorem of TM. Julia. — V. Romanovsky : Certain 
mathematical exptjctations and on tlie mean error 
of the coefficient of correlation. — E. Huguenard, 
A. Magnan, and A. Planiol : A method of studying 
the inertia effects resulting fn^m the opicrations of 
steering aeroplanes. — A. Lafay : 'the deviations of 
the thrust of the wind, on a cylinder, produced by a 
sheet of air impinging tangentially to the surface of 
this body. — F. Zerner : The entanglement of the 
ether ana the aberration of the stars. — P. Chofardet : 
Observjltians of the Tempel II. comet (1925^^, Stobbe) 

no^9o8,'vol. 1 16] 


made at the Uesan^on Observatory with the 33‘Cm. 
ecpiatorial. Positions of the comet and comparison 
stars arc given for June 15, ib, 18, jg. It was seen 
as a rounded nebulosity of about the 12th magnitude 
with a small central nucleus. — (T Rougier : Observa- 
tions of the Tinupel II comet {i025(/) made with the 
40-cm. etpiatorial of tlie Observatory ol Strasbourg. 
PohiHon given for June i( 3 . -Mile. B6renger and A. 
Tian : Heats of solution and heats ol ini'omplete 
reactions. — C. Gutton and JC Pierret : The harmonics 
(it osoillatois with very short wavt's. — ( 1 . Foex and 
L. Royer • The diamagnetism of neriialie substances, 
— A. Dufour : The i lassical calculation of tlu' 
Michelson experinumt on the hypotlu'sis of an im- 
mobile etlii'i'.- Mile. j. Liquier : I'he variation of the 
rotatory power of solutions of asparagine as a function 
ol the Imlrogen ion con(.entrati(.ui. Whatever acid 
be added the rotation is the. same for a. given hydrogen 
ion coiK'entration. (.)n tlie hypothi'sis that there is 
present a mixturi' of non-ilis.sociated molecules and 
the coireS]K)n(ling ions, the rotatoiy powt'r can be 
e\pie.ss('d <piaiititativ elv as a function of the hydrogen 
ion ('onceiitration and the two di.s.sociatioii constants 
of asparagine. The theoietical curve so derived 
('oincules closclv with the (‘xp(‘riniental ligures. — 
'J 3 i. Vautier : The secondary waves pioduced by an 
aeridl wave. 7 'h. de Donder : The calculation of 
spocillc affiriitv. Jean Barbaudy : 3 'he boiling-points 
ol mixtures of water, ben/enc, and ethyl ah'ohol under 
a pri'ssnre of 701^ inm. ot nu'rcury. 'The whole of 
the exporiini'ntal results are shown on a triaugular 
diagram. J’he minnnum boiling point given by 
^'oung is confirmc'd — P. Chevenard : 'i'hc dilato- 
iiK'tne anomaly of the a solid solutions of lopiier 
and aluminium. -T. Batuecas : Revision of the 
vv('ig]il of the normal litre of methyl chloride gas. 
The methyl chloride was jirepared by two independent 
methods, the interaction of phosphorus trichloride 
and methyl alcohol and b\’ the pyrogenic decomposi- 
tion of tctramethylainmoninin chlondc'. 'fhi' mean 
of seventi'eii detennmatiuns is 2-3081, ajipreeiably 
greater than the value given by (1 Pjaunie, 2*30^5. 
-“P. Job I The S])i'i 4 rogra])lnc study of the fonnatiou 
of mercuric complext's -- K. Rouyer . The association 
of the pol vpht'iiols'. j. Bardet and Toussaint : 
'I'he separation of ci'ltiiim, and the arc spectrum of 
tins clement. In the .separation ot ziri'onium and 
leUinm a good method can be bas(*d on the 
dillereiice ol tlie .solubility of the phosphates in 
snlphunc acid,— Pierre Auger ; the experimental 
study ot the directions of emission ot the photo- 
electrons. — N. Delbart : Study of the corrosion of 
cold drawn stct'ls in siilpliiiric acid ol varying degrees 
of concentration. — J. Bougault : TMiimyl-a-oxycroton- 
amide. An example (jf etlun-oxide of the hydrate 
ol a ketone — Charles Dufraisse and Henri Moureu : 
T'lieiiylben/ylglyoxal. 'R. Weil: The microscopic 
study of the «/t transformation of natural cristo- 
biditi',— Pierre Seve : An arrangement for measuring 
the ()])tical constants of crystals in the ultra-violet. 
— Cayeux : The existence of diatoms in the mill- 
ston(' .grit in the neighbourhood of Pans. The 
organic origin of the silica. — Ch. Mau^ain, E. Salles, 
and G. Gibault : The conductivity and electric 
currents of the atmosphere. — Ken6 Soueges : The 
crnbryogeiiy of the Rutacea*. I )evelopmcnt of tlie 
embryo in Ruta graveolens. — Ad. Davy de Virville : 
The action of light on the mosses. The appearance, 
size, colour, form, and structure of the mosse.s are 
modified by the intensity of the light to which they 
arc exposed. Wrih diminution or suppression of 
the light, the., distinctive characters from which 
several species take their names disappear. — Mile. 
France Gueylord and P. Fortier : The ionic reaction 
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of the cliiferent constituents of the egg of the fowl. 
Its nioclifications in the course of incubation. the 
early stages of incubjttion the white is alkaline 
(Pir~8) and the yolk is acid (P„ 5-5)« fn the 
course of development the reactions of the two 
constituents converge towards neutrality, which is 
reached on the tenth day.— J- Nageotte ; The 
morphology of striated nuis<ie in a. state f)f chloro- 
form (ontraciion, in the frog — K. Kayer and H. 
Delaval ; Cimtribntioii to the chiritication of apple 
musts. -Maurice Nicloux and Jean Roche : 'i'he 
amount of oxygiui in inetluemoglobin. New experi- 
ments conhrming the views of (x. (Jiiagliariello, that 
the oxygen in methaunoglobin is half thatm oxyhauiio- 
giobin. — ('. Levaditi : The curative action oi basic 
bismuth aieUioxyaTiiinoyihenylarsinali! in experi- 
mental syydiihs. Slovarsol mixed with an aciueous 
solution of sodium and yiotassium hismutlui-tartratc 
forms a new compound (()H)(NH . CO . CH.,)Coll;, . 
AsO.jH - Jjiddljy In oil suspension this com])ound 
cures cxy)eriinen1al syphilis in the rabbit. — L. 
Fournier iind A. Schwartz : The (iirative action of 
basic bismuth acetylox\‘aimnophenylarsinate in 
syjihilis. An account of the tn'atiiKuit of twenty 
cases of syjdiilis with the compound described in the 
preceding coininimication. The injec tions cause none 
of the inconv(‘nieiK os usual with the ordinary bismuth 
trtalment : the curative ell(‘ct is as rapid as any of 
the best antisyphilitic preparations. 


Komf. 


Royal Academy of the Lincei, Ajnil lo. -(Miido 
Fubini : 7 he modular grouj) in four-dimensional 

space. (). M CorbinoamlT Persico : 7 'he oscillating 

current diagram— N, Parravano and (t. Malquori : 
Solubility of oxygon in silver. Ab.sorption of oxygen 
by molten sihiu is very slow, and is loinyilete only 
afb'V s«»ine days. 'Iho velocity of alisorjitum appears 
to be a. function of the velocity with which th(‘ gas 
dill uses into the interior ol tlie irudal.- Secondo 


Franchi : 'Fhi' great variety of the lithological 
complexes of the metamorfiluc I'rias of the Western 
Alps. — A. Carrelli : Tviidall's yilieiiomcnon. — Ih 
Bertolo : (lencsis uf artcniisic acid Ironi desmotropo- 
santoniii. — f.. Fernandes: Co-ordmaliou valency 
of two liydroxyl gioups in the ortlio yiosition. I. 
Complexes of pyrocatechol and pyrogallol with acids 
of the molybdVniiin group. — P. Leone : Metallo- 
orgaiiic compounds of aluminium. l\'. Actum <jf 
chlorides of acid raclicles. 'Phe action of beiizc^yl 
chloride on aluminium ethyl iodichi in etlu*real 
solution yields aa-diberizoylethane, together with a 
very small ynoportion of ])ropiophenone ; ethane' is 
also liberated, prcjbably as a result of decomposition 
of the aluminium cTliyl icxlide by the liydrochlonc 
acid formed during the condensation.— -G. Malquori : 
Thermal behaviour of hydrated barium aluminates. 
Barium aluminale, BaAl204,5H2G, prepared by 
dissolving the calculated amount of alumina in 
Ixiiling saturated Viaryta .solution, loscvs 3HaO at 
X90' and 5bUO at 310^ and shows breaks in the 
heating-curve**^ at 725" and 1040'’, c:orresponding with 
decompositions e)f the compound. — Carlo Sandonnini : 
Certain physico-chemical properties of mixtures of 
water anrl acetone. The variation of surface tension, 
heat oi mixing, specific heat, and viscosity of water- 
acetoup^. mixtures with the composition renders 
probable the existence of complex molecules of the 
two compounds. — E. Remotti : Tfie immediate 
ph^^sical factors which may co-operate in determining 
the vertical migrations of fishes. — Enrico Serenl : 


Certain peculiarities of the action of sodium chloride 
on the muscles of frogs. , . , v . ' 
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A, H. Hannay : Symposium ; Is Art a form of Exprossiotk or of 
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The' Future of the British Patent Office. 

II. 

I N investigating in Great Britain the novelty of an 
invention, tlie Patent Office confines its scardi to 
British specifications published within the previous 
fifty years, and we Imv^e suggested that the search 
should be extended to cover text-books, periodicals, and 
foreign specifications, the period of search being re- 
stricted to twenty years except in tiie case of British 
specifications and text-books. The foreign specifica- 
tions to be considered w'ould he those published in the 
Dominions, France, Tielgiurn, Germany, the United 
States, and Switzerland, for few inventions of serious im- 
portance wall fail to be protected in one or other of these 
countries. We have now to estimate the increase of stajf 
and of cost which this innovation would involve, and to 
show that the expense can be met by practicable means. 

The machinery for the present search amongst British 
specifications was evolved by the scientific section of 
the Patent Office staff after many trials, and its success 
suggests that the devising of extended machinery must 
be left in the same hands. In order, however, to 
estimate what is involved in the present proposals, it 
will be necessary to consider in outline the form which 
that machinery would probably take. The character- 
istic feature to which the British search owes its 
thoroughness is the use of abridgments, so that the first 
step would be the abridging of the specifications pub- 
lished witliin the prescribed period in the countries we 
have mentioned, with the exception of New Zealand, 
Australia, and lielgium, for which countries abridg- 
ments are already available. Since the same inventor^ 
will often protect his invention in several different 
countries, many duplicates will be found : in order to 
sort these out and bring them together, by the aid of 
the inventor’s name, the title, and the general aspect of 
the drawings, a small clerical staff would be necessary. 
For the actual work of abridging specifications in 
French and German the use of translators is to be 
deprecated, for it is both uneconomical and unsatis- 
factory in its results. Each class of subject-matter 
should preferably be indexed and abridged by the 
examiner, or syndicate of examiners, familiar with that 
class, so that it will be necessary for each syndicate to 
contain some one familiar with Fren<;h and German. 
This should not be difficult, since most scientific men 
already know at least one of these languages. 

As regards literature, text-books and year-books 
present little difficulty as they are usually praii|ded with 
indexes, and examiners would soon become familiar 
with those which relate to their particular classes. 
Weekly and moiathly periodicals and irregular publica- 

exception*, devoted 
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to a very restricted ^ange of subject-matter ; the 
examiner concerned with any sjjch periodical wpuld 
make e^ttt^cts from it for his card index^ the shorter 
cxtradts by means of manuscript notes and the longer 
Extracts by means of underlined press-cuttings. The 
more general periodicals would hav e to be circulated to 
a number of examiners, but in most cases it \\ould be 
sufficient to arrange that a single primary examiner 
should read each issue, passing on to the appropriate 
colleague any subject-matter for which he could not 
himself account satisfactorily. 

We have now to estimate the increase in staff which 
would be necessary in order to carry out a search of the 
extent and thoroughness proposed. Let us consider 
first the state of things which will prevail when all 
preparatory work has been completed and only current 
work is being dealt witli. We must compare the work 
of dealing with the specifications published annually in 
the countries we have mentioned with the annual work 
done on British specifications by the present staff, and 
for this purpose we shall assume that an examiner 
spends one-fifth of his time in abridging and indexing, 
one-fifth in actually searching, and the remaining three- 
fifths in general examination, attending to amendments, 
interviews, and provisional specifications, preparing for 
hearings, improving the classification of search material, 
studying law reports and technical literature, and other 
miscellaneous duties. We shall assume further that 
the time spent in reading, indexing, and abridging a 
specification would be halved in the case of foreign 
specifications, for since no general examination is to 
follow in their case, a far less meticulous reading would 
suffice than in the case of British applications; and 
we shall assume that the rate of searching could be 
increased by increasing the number of sub-headings 
under which inventions are classified. There are no 
statistics to support these assumptions and they are open 
to debate, but it can be said in their favour that they 
appear reasonable, and further, that the actual time 
spent in these tasks can be controlled, since the standard 
of thoroughness is necessarily somewhat arbitrary. 

‘These assumptions, then, give us a measure of the 
additional staff necessary to abridge, index, and search 
through a given number of additional specifications, 
and we must turn next to the statistics of specifications 
published abroad. In doing so, however, we must 
allow for duplicates, for (to give only two examples) 
65 per cent, of Canadian patents are granted to residents 
* in the United States, 7 per cent, to residents in Great 
Britain, and only 16 per cent, to Canadians : while of 
British patents 58*5 per cent, are indigenous, 28*5 per 
cent* are granted to residents in the other countries we 
have mentioned, and the remaining 13 per cent, are 
grafted to residents in SwedoUji^ Holland^ htlier 


countries not mentioned. (These figures relate to the , 
year 1922.)^: It is safe to assum^ that every applicant 
will have applied for a patent in his own country, ,s6 
that in estimating the number of foreign specifications, 
per annum we may eliminate duplicates by counting 
only indigenous patents. The resulting figure will be a? 
little too small, but sufficiently accurate for our present ^ 
purpose. The latest complete statistics are for the,' 
years 1921 and 1922, and taking the mean of these two 
years as a ba.sis, the annual output of unabridged ? 
indigenous published specifications is as follows , 
Canada 1610, South Africa (estimated) 340, India 263, 
France 10,394, Germany (estimated) 14,500, United 
States 33,941, Switzerland 1907, total 62,955. This total 
we must compare with the mean number of specifications , 
abridged annually by the preseict examining staff during, 
the same period. This figure is not accurately known, 
as not all specifications which have been abridged are 
published, but it cannot be far short of 19,000. At this 
rate the new material to be abridged annually will be 
about 3-3 times the material at present abridged 
annually, so that on the basis already explained we 
must increase the staff by 33 per cent, on this account. 

New Zealand publishes about 360 indigenous patents 
per annum, Australia 2600, and Belgium 6000, but as 
these are already abridged the work of indexing them, 
at the rate of about i per fortnight per examiner, need 
not be taken into account. As regards the time spent 
in searching amongst foreign patents, the search material 
would be increased by the specifications published in 
the countries mentioned during the previous twenty 
years, the total being about 1,750,000, but to allow for 
duplicates this must be reduced, in the general ratio of 
indigenous to total patents, to 1,250,000. The latter 
figure must be compared with the number of British 
patents at present in the search files and covering a 
period of fifty years : that number is about 550,000, so 
that the search material will be increased by about 
228 per cent., and on the basis we have adopted this 
means a further increase of 23 per cent, in staff to allow., 
for the extra time spent in searching. 

As regards literature, we pass over text-books and 
year-books because, as has already been pointed out, 
the staff can take these in its stride. Of the 1759 weekly, ^ 
monthly, and irregular periodicals taken by the Patent 
Office Library, a considerable proportion is devoted to 
iK)n-patentable subject-matter. Of those which contain 
search material it has been estimated that there are vety 
roughly 18,000 issues per annum, a number of the 
order as the number of British specifications filed 
annum. To determine the average content of an. issnifi 
would require a v^y elaborate research, , 
periodic^, such as papers on wireless, cofitaM 
qi so^jets^mfUer, wWle bthw>,.such^^ 
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papers^ rarely contain any reference to invention, and 
mere quotations from specifications could, of course, be 
ignored- On the whole, we shall be fairly safe if we say 
that one average issue contains as much subject-matter 
as one average specification, and at this rate we must 
allow a further increase in staff of lo per cent, on account 
of indexing periodicals and 7 per cent, on account of 
searching them for tlie past twenty years. This gives a 
total increase of 73 per cent, in tj;ie staff, if we make no 
^ allowance for time to be spent in visiting factories. 

We turn next to the preparatory period which must 
elapse before a universal search could be undertaken. 
The preparatory work would include (i) the improve- 
ment of the clas.sification by increasing the number of 
headings ; (2) the training of the new staff and reorgan- 
isation of the staff as a whole ; (3) the abridging and 
indexing of the periodicals and foreign specifications 
published during past years. The last item is the most 
serious, and is the only one which we shall take into 
consideration here. Tf merely the additional 73 per 
cent, of staff were to be engaged some time before the 
institution of the search for the purpose of carrying out 
the work of preparation, there would be a delay of 12 
years before the search could begin ; so that in addition 
to increasing the establishment by 73 per cent, it would 
be necessary, in order to shorten this delay, to engage a 
temporary evtess of, say, 23 per cent, of the then estab- 
lishment. This would enable a search to be begun five 
years after the engagement of the new staff and cover- 
ing a period of thirteen years : three and a half years 
later the full period of twenty years could he searched, 
and there would then be a redundant staff ot 23 per 
cent., which would be absorlied by normal wastage in 
six or seven years If a larger excess staff wore engaged 
in the first instance the search could be undertaken at 
still shorter notice, but the capital cost would, of course, 
be increased. Against this capital cost must be set off, 
in any ra.se, tlie saving due to the fa(t that tlie new 
staff would enter the office on the lowest rung of their 
salary scale. 

Great Britain is spending some 466,000,000/. in the 
relief of unemployment, largely by methods admittedly 
uneconomic. Little is being spent in the relief of un- 


at which new entrants will take up their duties, 
but at the average taken over their whole official 
career, which will be considerably higher. We may 
assume that this average will be equal to that for the 
present examining staff, so that if we take the aggregate 
salary of the latter, excluding Hearing Officers, and 
multiply it by 0-73, we shall arrive at the normal increase 
in annual expenditure on this account. The result, as 
estimated from the Comptroller’s Report for 1924, 
amounts roughly to 106,400/. per annum, and to this 
we may add 3000/. for clerii'al and other supplementary 
staff, 5000/. for purchase of documents, and 7000/, for 
buildings, furniture, and maintenance, giving a total of 
121,400/. per annum. 

How is this additional expenditure to be met? 
We may put aside for the moment tlie suggestion 
that tlie whole cost of the patent system might be 
transferred to a tax on the sale of patented articles, and 
turn to more conventional sources of revenue- Tn the 
first place, the Patent Office makes a profit of 75,000/. a 
year. There is no justification whatever for this profit : 
it is a direct tax for the discouragement of invention, 
and only persists because it has been no one’s business to 
attack it effectively. We may assume, then, that this 
profit can he abandoned, as the community’s contribu- 
,tion to the cost of a scheme which is to benefit it con- 
siderably. Next, the maximum normal life of a patent 
might be extended to twenty years instead of the 
present sixteen. For the older patents the yield from 
renewal fees in respect of the wth year is given in 
pounds sterling by the formula 1*7 x io®" 0 * 072 n 
accuracy that we may venture to extrapolate for the 
four years following. We thus find an additional yield 
of 32,000/. per annum from this source, leaving 14,406/. 
still to be found. As some 17,000 patents ate sealed 
per annum, the addition of 1/. to the sealing fee is con- 
sequently the only increase in fees which would l)e 
necessary in order to balance the Patent Office budget. 

In order to justify the preceding calculations it is 
necessary to examine rather carefully the effect of an 
increase in fees on the annual output of inventions. It 
may be supposed that such an increase will tend to 
diminish the output of inventions, while the enhanced 


' employment by the stimulation of new manufactures ; 
^ on the contrary, the inventor has to pay for the whole 
Cost of the patent system and to pay upwards of 
, 75,000/. a year in addition, in relief of general taxation, 
, whereas in 1924, the United States thought it worth while 
spend on her patent office 408,602 dollars out of her 
’^'ii^xchequer. These facts must be borne in mind in 
^ considering, the question of the annual cost of the 
extended search. The chief item will be 


value of the patent when granted will tend to augment 
it, so that some doubt arises as to the net effect. All 
experience goes to show, however, that a small change 
in fees has a negligible effect. When {he present very 
limited British search was introduced in 1905 and at 
the same time the sealing fee of i/. was added to the 
cost of the British patent, no change at all took place in 
the annual number of applications, while, on comparing 
the triennium 1902-^4 with the triennium 1906-S, we 


^ the salaries of the additional staff, and we . find that the* annual number qf complete specifications 

\inu# %se not it initial rate of salary iVi per cent*, and the annual number of 
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patents sealed increased by 6 cent. In the United 
States the application fee was increased in 1922 from 
J5 dollars to io dollars, the final fee of 20 dollars re- 
maining unchanged and no quid pro quo being offered 
by ^Way of increased value in the patent : yet if we 
compare the preceding years 1919-21 with the follow- 
ing years 1923-4, we find that before the change the 
United States had 2-54 times as many applications as 
Great Britain, and after the change 2*50 times as many, 
a drop of only i*6 per cent. 

Then again, the scales of fees are very different in 
Great Britain, Germany, and the United States ; yet 
the output of inventions per head of the population is 
roughly the same in each of these countries. Thus in 
Great Britain there is an application fee of i/., a com- 
plete fee of 3/., and a sealing fee of i/., or a total initial 
fee of 5/., followed by an increasing scale of renewal fees 
for the fifth and later years. In Germany there 
was until recently an application fee of 6 gold marks 
and an examination fee of 8 gold marks, or a total 
initial fee of 14 gold marks (about 14^.), followed 
by an incrc.asing scale of renewal fees from the 
second year onwards. In the United States there 
is an application fee of 20 dollars and a final fee 
of 20 dollars, or a total of 40 dollars (8/.), but there 
are no renewal fees at all. It might be expected^ 
therefore, that the output of specifications would be 
very different in the three countries, yet if we take the 
official figures on this subject for the year 1923 and 
compare them with the populations as given in the latest 
Whitaker^s Almanack, we find the following result : 
Applications per thousand of the population in Great 
Britain, 0*69; in Germany, 075; in the United States, 
076. Complete specifications filed per thousand of the 
population in Great Britain, 0-40 ; in Germany, 0*38 ; 
in the United States, o'39. All these figures go to show 
that within reasonable limits fees have very little effect 
on the output of inventions. 

Mr. Churchill has said that an overwhelming case can 
always be made out for doing nothing. To institute an 
extended search such as we have described would be a 
large undertaking, and one which is sure to encounter the 
opposition of a good deal of natural inertia. Yet at the 
present time the British patent system is like an un- 
finished house, and if the figures we have given are of the 
right order, there is no serious reason why it should not 
be provided with its roof. We have shown that if a 
substantially universal search be undertaken within 
five years, the Patent Office can still balance its annual 
budget without increase of fees, except for the addition 
hf ir to the sealing fee. It is for those who would 
benefit by the institution of such an extended search to 


ptess upon the Government the importance of this 
method of stimulating invention i^d todfustry. , * 
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Technical Problems of ^e Paintor's Art 

Papers of the Society of Mural Decorator^ and Painter r , 
in Teinpera. Second voluitie, 1907-1924. fedited by ; 
John D. Batten. Pp. v + 134 -f* 6 plates. (Brighton 
Printed for the Society by the Dolphin Press, 1925.) 

105. 6d. ^ 

T he Society of Mural Decorators and Painters ' 
in Tempera is to be congratulated on having' 
produced a volume o( fascinating interest to thosejf 
who are intrigued by the practical problems of the J 
painter. The trouble is that it suggests so many 
queries, criticisms, and comments and opens up so . 
many lines of inquiry that it requires a volume rather . 
than a brief article for adequate treatment. ' 

The painter of pictures and of wall decorations of, 
to-day is in the unfortunate position of having lost 
invaluable studio traditions and having to rely on 
obscure and doubtful records of old methods of paint-, 
ing. The Tempera Society is, therefore, on the right 
lines in trying to bring together the experience of the 
painter, the information to be obtained from ancient 
records and the critical examination of old pictures, 
and in addition, the knowledge of the man of science. 
When all this has been done, the difficulty remains 
that there are many problems that can be solved 
only by the study of the slow but inevitable action 
of oxygen, of moisture, of light, and possible internal 
changes in the materials themselves through long 
periods of time. 

All the publications in this volume are not new to 
those who are closely in touch with the subject, but 
they are none the worse for being reprinted, the 
papers by Mr. Neol Heaton on the frescoes at Knossos 
and by the late Sir George Bcilby on lime putty being 
of special interest. Mr. Tudor Hart is also to be 
congratulated on his excellent recipes for preparing 
egg and size emulsions. lie has had much experience, 
in the use of these mediums. The systematic and 
scientific study of emulsions which is at present in 
progress in many laboratories must ultimately prove’ 
of the utmost value to the painter in the egg or tempera/’ 
medium, and the modifications of it produced by the 
addition of drying oils and varnishes, / 

There are two urgent problems before the paintet j 
to-day. One is the problem of wall decoration under: ^ 
modern conditions of air laden with coal smoke knfi'i' 
oxidation products of sulphur dioxide. It is admitted^ 
that painting with selected pigments mixed with//! 
'water on wet lime has proved the most permafierip 
method of wall decxiration under suitable, 
and it has an aesthetic value which is not obtainal>li^{:i 
by an oily ihedium no matter, ho^ much the oiliiicss ' 
of oil Is suppressed hj the. Edition of it 
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is obviously peruliarly liable to attack and injury 
under the atmospheric conditions existing in our 
modern cities, and it is at any rate open to question 
whether the northern tradition was not in favour of 
the use of oil, as shown by the early records of the 
purchase of painting materials both at Westminster 
and Ely. Mr. Tristram, who has beam (leaning tlie 
tombs at Westminster, gives liis vendict in la\(>ur of 
si/e either emulsified with or afterwards varnished 
with oil. 1 had the opportunity of examining some 
tiny samples from the Westminster tombs and ('an 
confirm the presence of oil, whi('h shows that in tlu; 
north there was no objec'lion to an oil effe('t on decorated 
stone. 1 also found a/uritc, the nati\ e (‘opper carhon.ite 
blue, and in tliat connexion a curioirs techni(|ue, 
namely, a layer of white lead in oil next tla* stone 
coxertid w'ith a gesso containing x'egetable fibre, sug- 
gesting that it was ('onsidered ne('essary to protect 
the a/urite from any ])Obsibility of damp coming from 
the stone. 

I am disposed to think we should boldly accept 
an oil te('hni(iue for wall decorations under modern 
conditions. Wdu'n* liuon Fresco ('an l)e used safely, 
it is supreme ; and if we ultimately adopt scientific 
mctliods ol heating, its rexival should he possible 
e\en in the cities of this country. Jkit ex'en in this 
technicjue llun'e arc still unsolved prohh'ins. Pliny 
and Sir Arthur (’hiinl) hotli agree in tliroxving douht 
upon the use of (’ertain yellow ochres in Uuon Fres('o. 
Mr. Hurton suggests Perigord Oclire, hut further 
inquiry and research an; ihm essary. 

d'he other problem lacing the jiainter to-day is the 
('(jrrect use of the oil medium iu the painting of jiiclurcs. 
Artists coinjilain ol prematurti ('racking which occasion- 
ally 0{'('urs, and mon; generally of a lowering of tone 
from xvhich some painters suffer much more than 
others. 'I'he I’empera Society in its return to the 
egg medium of the Italian painters of the thirteenth, 
fourteenth, and fifteenth centuries, represents a revolt 
from oil, whit h, owing to its facile easiness as a medium, 
leads to reckless use and cons<.;(|uent trouble. 

The resi;arches of Prof. Eihner, of Munich, have 
done imu'h to put us on the right lines for solving the 
problem of cracking. The lowering of tone; is due 
to the neglect of th(‘ study of the optical properties 
of the dry oil film of increasing age, and the reaetkm 
of these o})tical changes on the optical properties of 
the pigments. When we possess as complete a know- 
ledge and mastery of the optical as well as of the 
chemical properties of the oil mediums as was possessed 
fay Van Eyck and his followers, we shall find the 
solution to both these ^problems. 

By a return to the combined tempera and oil 
technique, along with a thorough understanding of 
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the optical properties of the oil film and its effect 
on pigments, and the obtaining in addition of a reliable 
backing for our pictures, belter than ('anxas primed 
in the usual way, will lie found, I hojic. a way out 
of our (Urficiilties. 

In th(‘ meanlinie, all praise to the dVmjKTa Societv 
for its courage^ou^ attack on these problems. My only 
criticism is that iixey art^ not axailing tlicmselxt's 
sufficiently ol the scrxd('es of the clKuriist. 'I'he exc cll(*nt 
x\’ork done, as reveaUxl in this ])uhlicalion, by burton, 
Noel Heaton, and Beilby. shovxs how' much more we 
could do in the w'ay of adxic'c, (‘riti('ism, a.ud caution, 
and we are all anxious and willing to help. 

The Society has already widened its remit so as to 
incdiuie wall decoration. Might not room also ht; 
found for the contemned oil medium ? 

A. T. Laurik. 


Geophysics in France. 

Trait/’ (V/lcclricit/ ahiio,sf>Ji/ri(jiic et ielluriifitc. l\d )li(' 
sous la direction de E. Mathias par J. Hosier, Dr. 
V, [.oisel, Frof. R. Dongim*, Trof. (‘h. Maurain, (i. 
(firoiisst*, Prof. R. Mesnv. ((‘omitt* Fran(;aise dc 
(fi'odt^sic ct de (*co])hysi(juc : Puhlii ati(»us di^ la (/' 
.Sei'tion.) Pp. \x + 5So. (Paris: Les Ih'csses nni- 
versilaircs dc Franc(\ i()2/4.) 40 francs. 

T he fUG.d.l. (Union ('rcodtHifiuc ('t Ueophy.siquc 
Internationale) is a post-War body xvhich meets 
normallx once in three xears, and has for its props 
and iVeders national committees of geodesy and geo- 
physics in the ('ountries which gixe their financial 
support. The Union is snhdnidcd inUj se('tions, of 
xvhich one known as 'J'.M. and E. deals with teires-trial 
magnetism and el«'('t ri('ily. Tiie French national corn- 
mil tcc, being a business like In.-dy, has ('orresponding 
sections, each ap[)ar(‘ntly xvilli its president, and 
.secretary. 'The section answering to 'P.M. and FI is 
known as No. fi. Its president is M. D. Perthelot, 
niemhre de I’lnstilut, and its secretary Pro!. K. Mathias, 
director of JTiy dc Dc'ime Ohserv.alory. 'j'hc president 
contrilnites an ekxjiient pndac'e of seven pages to tlie 
volume. He explains that it rej)resenls a labour under- 
taken by the .section at tlie suggestion of Prof. Mathias. 
The completion of so comprehensive a treatise would, 
as h(i says, require enormou.s laboi^r and profound 
erudition on the part of any one man, and during the 
years required to wTite it fresh knowledge w'ould 
aecumulate. (T)mmon sense thus dictated eo-operation, 
and in M . Herthelot’s words, “ line plciade de spt^cialistes 
distingues ont bien voiilu nous preter leur bie.nvaillant 
et (iesinteresse concours.” The general* arrangement 
and supervfisipn fell to Prof. Mathias, whose devotion 
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to his self-imposed labours merits all respect. The associate the lormer type rather with the name of 


production of such a work must have been costly. 
It is thus interesting to note that a subvention was 
received from tlie Caisse des Recherchcs Scientifiquos, 
the president of which is M. A. Lacroix, permanent 
secretary of tlie Academy of Sciences. An enumera- 
tion of the several authors and their contrifiutions will 
give, it is hoped, stime idea of tfa* wide (‘omjiass of the 
volume. 

Prof. R. Don^ier treats of the earth's electric field, 
the instruments used in measuring it and the results 
ol)tained. In .a short note later in the volume, he 
discusses the theory of the (juadrant electrometer. 
Prof. C. .AJauraiii, Director of the (leophysical Institute, 
Paris, writes on loss of charge*, ionisation and con- 
dinaivity of the atiuospliere, and on atmosjiheric 
currents and conduction. Dr. P. Loisel discusses 
radio-activity of the air, with subsc'c tions on the radio- 
activity of the eartli and of wells, and he treats of the 
relations of radio-active siilistaru'cs to the earth’.s 
internal heat. Prof. R. Mesny deals with radio- 
telegraphy and atmospherics. M. J. Bo.sler, Director 
of Marseilles Observatory, discusses earth currents 
(of natural origin). M. (x. Girousse, Director of 
Triphase (Nord-Lumiere), deals with earth currents of 
artificial origin. 

The longest contribution, by Prof. Matliias, Chap. T. 
of Part II., is a discus.sion of electric discharges in 
the atm()S])here. Besides St. Klmo's fire, lightning of 
various kinds, and lightning c'(.mdu(lors, he includes also 
aurora. Prof. Mathias also supplements the work of 
Prof. Maurairi by a discussion of the mobility of ions 
in the atmosplierc, and the various laboratory ways of 
measuring it. Further, lie discusses rainfall electricity, 
and writes three' supplements at the end of the volume. 
The first and last of these, devoted respectively to the 
so-called black flash and to Vegard's recent work on 
the spectrum of aurora, are very brief. I'he second 
gives an ae'coiint of the writer’s own recent speculations 
on thunder and liglitning. 

As to the other contents, tlu^re is a c'opious biblio- 
grapliy at the end of eacli section, and at the end of 
the book an authors’ index. As evidcaice of its com- 
pleteness. it may be mentioned tliat under the heading 
** P^l.ster et Geitel ” there are 30 references, and the 
same 39 references appear on the same page under 
the heading “ CXutel et Elster.’’ There is no subject 
index, but there is a very full table of contents. 

A few' w^ords must sulTicc'. for comment on the several 
contributions. M. Dongier’s account of instruments 
for measuring potential gradient is well illustrated. 
Chauveau is quoted as to the great superiority of 
photographic recorders as compared with the Benndorf 
electrograph. In this we concur, but wx should 

. so. 2909, voi« 116] , 


Kelvin than that of Mascart. Many important 
practical details are mentioned, including the reduction 
to the infinite plane. Diurnal variations are repre- 
sented, perhaps somewdiat superficially, by numerous 
diagrams. 

The articles of Profs. Maurain and Mathias on 
ionisation and tofiduction show little overlapping, and 
form an excellent discussion of the subject. 

Dr. Lc)is>el commenc’es with a general discussion 
of radio-active transtoiniations and then passes to 
atmospheric jihenomc'iia, including the ionisation in 
closed vessels. In discussing Messrs rampbell and 
Wood’s obsi r\ iitious he accepts their assumption that 
the diurnal variatiejn of potential gradient has the 
s.une eliarac tc*r at Cambridge as at Kewx This w’ants 
confirmation. Dr. Loisel gives a large .number of data 
for the radio ac‘ti\ity of rocks and of mineral w^ells. 
The bibliograpliy at the end of his artic'lc* has 122 
entries. 

In his discussicjii of thunder and lightning, Prof. 
Mathias devotes considerable sjiace to liglitning con- 
duc-tors, and to a historical discaission of Fninklin’s 
discovery that liglitning is an (‘lectrical phenomencm, 
Tlie meteorological asjiects, frecjuency and diurnal 
variation of thunder, are scarcely tone lied on. Aurora 
is not a ])rominenl “meteor” in Fiance, and the 
surve\ made of it is somewhat rapid. It refers, 
hc)we\er, to Storniei’s lieiglit measurements, and to the 
results of liis mathematic .il rale illations. 

In his cliscHission of rainfall cFc liicit\ , T*rot. Mathias 
treats vciv lull\ of Dr. Simpson’s obserxations at 
Simla, and inclines to the ojiinion ol Nolan and F/nright 
that “ la thi'orie prc^conLcie })ar Simpson est pleinc- 
ment (onipetente pour explicjuei Ic-s phenomciies c^Iec- 
triques observes des orages a foudre ” (p. 381). 

Another rescsirdi to which he devotees sjiec ial atten- 
tion is the interesting rec'ent work of N'oriiuler on 
the elec tlie field during tliunderstorms. 

M. Mesnv, after disc ussing the a[)paralus and 
methods of radio-lelegrapliv , <gi\'es much valuable 
information about the variation in the facility of 
propagation of electric waves of various lengths, about 
variations of azimuth, and about atmospherics. In 
the latter topic' lie lias many rc'fererues to the work 
of Mr. Watson Watt. 

M. Busier narrates the historical development of our 
knowledge of earth currents, and describes the means 
of recording them employed at the observatories of 
Parc St. Maur and tlie Ebro, lie discusses the diurnal 
variations observed at these two stations and Wein- 
stein’s results for Germany. Contrasting the records 
of earth currents and magnetic variations at Parc St. 
Maur, he infers apparently that the latter are largely 
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a consequence of the former, so far at least as irregular 
changes are concerned. 

M. Girousse’s discussion of artificial earth currents 
requires some knowledge of electrical engineering for 
its full comprc'hension, hut the general conclusions are 
easily followed. What spocially intercsls M. Girousse 
is apparently the financially important question of the 
electrolysis of underground ])ipes. * 

Taking the volunit^ as a wholc^ British workers have 
no reason to ('oinplain of lack of recognition — exi'cjit 
perhaps in tlu‘ case of the thunderstorm work of 
Prof. C. T. R. Wilson and tlieir names are usually 
tackled suc('essfull\'. Lennan, however, without the 
Mac.,” p. 286, has a somewhat Bolshevist appearance. 
In view of the present cost of printing, a similarly 
comprehensive work in« English seems a remote con- 
tingency for Ni'ars to come. Physii'ists of the older 
generation owed much to the works of Jleschanel and 
Ganot, and present-day gcophysic'ists who read Ercni'li 
easily will find the treatise under notice of great 
assistance in their studies. C. Chrejc. 

Modern Entomology. 

(1) Anatomy and Physiology of the Honeybee. By R. E. 

Snodgrass. (\I('(jraw-niU Agricultural and Bio- 
logical Ihihlu'ations.) Pp. xv*} 327. (New Vork : 
Mr'Graw-TTill Ihiok ( o., Inc. ; London : McGravv- 
llill Puhli^hing (o.. Ltd., 1025.) i7.s‘. 6r/. m;t. 

(2) A General Text-hook of Entomology : including the 

Anatomy. Physiology , Development and Classification 
of Insects. By Dr. A. D. Trriins, Pp. xii f 6q8. 
(T.ondon : Methuen and Go., lAd., 1925.) 365. net. 

I N 1910 the United States Bureau of Entomology 
is.sued a Bulletin by Mr. vSnodgrass on “ 'fhe 
Anatomy of the Uoneybee,” whidi immediately 
attracted attention, and has since maintained its 
place as the authoritative work on the subject. 
The present volume, as its title implies, has a wider 
scope, and contains a greater proportion ol matter 
derived from the researches of others. 'Lhe additions 
are judiciously seletTod and well presented. Nothing 
is final, but the book may stand as a fairly I'otnplete 
statement of our present knowledge of the morphology 
and physiology of this important insect, and the hope 
of the author that our ideas of the bee may hereby be 
placed “ on a surer scientific basis than ])efore ” is 
amply justified. 

An interesting section deals with the senses of the 
bee. There is no evidence that bees hear, but the 
senses of sight and smell are fully discussed, results 
published by investigators so recently as 1924 being 
duly incorpt)rated. As regards smell, perhaps too much 
space is accorded to the rather crude experiments of 
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MTndoo, which led him to deny to the antenme any 
great importance as olfactory organs. Justice is done, 
however, to the more convincing work of \'on Frisch, 
who was careful to use non-irritant odours under some 
approach to natural conditituis, and who not only 
reinstates the antenna*, but also considers that the 
pore-plates of tlie last eight segments arc the sjiecial 
organs of smell. 

The illu.strations are for the most part admirable. 
Many are, of course, retained from the original Bulletin, 
and some of these have become very familiar from their 
recurrence in all manner of zoological text-books. But 
there arc many new figures of an ccjually high standard 
of excellence. One of tlic least .satisfactory bears the 
legend, “ Isle of Wight disease mites,” lull there i.s no 
reference to these parasitt‘s in the text. Mr. Snodgrass 
is not of course concerned with [latholog}', but if he 
finds room for Dr. Rennie's A<'arapis, it might be useful 
to indicate the jiarticular trai hea* to wliii h it is always 
confined. 

In typography and dearness of arrang(‘m(‘nt the book 
is all that it should be, and Mr. Snodgrass has a lucid 
and pleasing stylo without a trace of transatlantic 
idiom, so that we need not com])lain il he eonlorms to 
his country’s idiosyncrasy in the spelling of certain 
words. 

(2) Dr. Imms lias broken new ground in his “ General 
Text-book ot Entomology.” 'J'lie multitude of insect 
books publisliefl in English during the last fifty years 
have for the most part fallen into one of two ( atcgorics. 
There is the Nature-study \uriety. (diatty and discur- 
sive, and drawing largely from the incomparable J. IL 
L'abre, and there is the collector's hand-bofik variety, 
concerning itself entirely with the adult insect, and 
designed to aid the young cullec'tor in the identification 
of his pinned sfiecimens. Few liave dared to deal with 
the vast subji^ct oi (‘iitomology as a wdiole, and il this 
was a staggering task filty years ago, ivliat is it now, 
in view of Lhe tremendous annual outjiut of more or less 
original material ? Tliirty years ago Dr. David Sharp 
remark(*d that insects were* the most numerous in 
species and individuals of all land animals, and 
estimated the number of known species at about 
250,000. According to Dr. Iniiris, 450,000 species have 
now been descTibed. 

Just about a century has elapsed since W. Kirby and 
W. Speru'e completed on four voluWs — the first 
edition of a work which \^^as destined to enjoy a great 
vogue for many years. The seventh edition appeared 
in 1856 as a single volume. This work, written in the 
episb)lalory style, was distinctly of the Nature-study 
order, and was deservedly popular for its store of 
information concerning . the habits of all manner of 
insects. 



164 NATURE [August 1, 1925 


III 1885 W. F. Kirby published an Elementary Text- 
book of Entomology dealing with the subjed from 
an entirely different point of view, and doing what was 
possible^ in the spai e of 240 jiage^, and with the aid of 
some excellent plates, to enable the budding entomo- 
logist to find his way among the orders and families 
of insects at that time recognised, 'the .second edition 
appear(‘d in 1802. Then, at the (dose of the (‘entury, 
('ame tuo remarkable works, 'i'he first portion of 
l)r. David Sharj/s treatise on insec ts in tlie “ ('ambridge 
Natural History ” apjieared in i8(;5, and the concluding 
part in 1809. Meanwhile, in j8(><S. Dr. A. S. Packard 
published in Anundca his “ l'ext-l)oc)k of IbUcmiology.” 

Dr. Pac'kard's work was entirely morphological, and 
appealed and still apjjcal.s to the advaiK'cd student 
of comparative anatomy. Dr. Sharp’s treatise w'as, 
we believe, the first serious attempt to deal wdth the 
subjec't from all aspects, and, .so far as was possible in 
the space at his dis])osal, he succeeded triumphantly. 
It is surprising how often workers in the most v’aried 
fields find in his volumes precisely the kind of inlorma- 
ticjn they reejuire. 

But Dr. Sharp cared not at all for applittl entomology. 
The threatened extermination of a rare insect excited 
his indignation, but the too great abundance of a 
common species left him cold, llis sympathy w'as 
distinctly on the side of the insects. 

iNow, during the present c'entury. the number of 
workers in the economic field lias \astly increased. It 
is even true to .say that a large iiroportion of our recent 
advance in entomologicyil knowdedgci is directly due to 
them. What did we know of moscjuitoes or of fleas 
before their proved connexion with malaria and 
bubonic plague Consider the condition of our 
acquaintance with Ilymenopterous parasites before 
their importamt: in the control of crop pests w’as 
recognised. IV. Imms dedicates his book to teachers, 
advanced students, and those engaged in research, and 
we feel sure that in the last category he had specially 
in mind that body of economic entomologists of wdiicdi 
he is himself a distinguished niemher. If we add the 
fact that in a subject attracting so many workers, books 
a quarter of a cciutury old are neces.sarily in many 
respects out-of-date, we see that a new venture was 
urgently called for, ('ould any one be found sufficiently 
equipped and sufficii'iitly daring to undertake it. 

By what criteria must Dr. Imms’ work lie judged ? 
Originality, except in the general scheme of presenta- 
tion, would he a positive blemish. The es,sential points 
are that the selection of matter, necessarily very 
rigorous, should he w^ell balanced and clearly pre- 
sented ; that the latest — not always the latest pro- 
pounded, but the latest approved — conclusions should 
be incorporated, and that the student should be put 
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on tlie track of further information on the point which 
especially interests him. 

On the whole, the book before us stands these tests 
extremely w^ell. The bibliograjihies at the end of each 
section arc most valuable, and the chances arc that a 
“ research w^orker,” to use J)r. J trims’ term, consulting 
the work on any yiarticular point, will find a concise 
and trustw'orthy statement of what is known, and an 
indication of the sourc/js whence more detailed informa- 
tion may be obtained. 

We note that Dr. Imms does not cater for the 
mer]i('al entomologist, wdio, he doubtless considers, 
is well pro\ided with his own special enttimological 
tcxt-liooks. We may instani'e the sliort chapter on 
fleas, which iiK'ludes no figunis of internal structure, 
and pre.sents a scheme of classification not too recent 
and referring only to British species. 

We congratulate Dr. Imms on the produc tion of a 
book w’hich will be valuable to a large number of 
students and indispensalile to not a few. 

W. 

Industrial Research in Cotton. 

Shirley Justitutc Monoirs. Vo 1924. Bp. vi 

4-362 1 iv. (ManchestiT : British ('oUon Industry 

Re.search Asso(‘iatii.)n, 1924.) n.p. 

r MIlC volume under notic'c inelucles tw(iit\ -seven 
original pajuTS in cotton rescaicli ancl an ex- 
cellent siiminarv of the literature on tlu ac tion of 
light on dyes ap])lle(l to cotton fabric s. 

Onr knuw'ledgc ol the botany of tlu* cotton plant is 
already very extensive, and it is of more than yiassing 
interest to find in these pages a furtluT aclvanc*e in 
j the study of the cytology of a plant sc.) long c ultivated. 
A count of the chromosome numbers in many varieties 
of Old and New' World cottons has shown that the 
numbers fall into twu) groups of 26 and 13 cliromosomes, 
the former comjirLsing the c’ottons of tlie New World 
and Egypt, and the latter those of Asia. Unsuccessful 
attciiqits to cToss American or Egyptian with Indian 
cotton.s have often been made, and a posNible explana- 
tiejn of the difficulty is thus established. 

Tlu‘ effects on cotton of the mechanical ac'tion of 
several proc'esses through wFich it pa.^^ses in the spinning 
mill have been thorougiily investigated, and although 
tendencies in modern industrial practice are iu the main 
justified, the precise information obtained is invaluable. 
The necessity for the control of the atmospheric 
conditions in testing and in many technical processes 
is strikingly demonstrated by investigations on the 
influence of humidity and temperature on the clastic 
properties of cotton hairs and the absorption of moisture 
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by raw and soda-boiled cottons. Recent botimicai 
views on the micellar structure of cotton have been 
strengthened by further and more trustworthy in- 
formation on moisture liysteresLs in ('otton, which 
extends to i-8 per cent, and not to zero r(*lati^'e humidity 
as was formerly found. Using the Anderson capillary 
formula, the ('alculated diameter of the smallest pores 
(or the smallest distance between tlie micelles) is of 
the order of 13 x io~® cm. 

Alicro-analvtical methods for the examination of 
small quantities of waxes are described and the main 
constituents of the waxes extracted from some American 
and Egyptian cottons are very similar. The phos- 
phorus and nitrogen contents are consistently greater 
in Egyptian than American cottons, and in sj)ite of 
environmental vaiiaticijis the ])hosph()rus content can 
be used to distinguish between them. It is not possible 
to say how tliese results can be utilised in tie* improve- 
ment of the physical properties of cottons, but there 
are hopeful inditations that their a])plication may 
])rovide the grower with a means for ('ontrolling the 
(jualitv of the crop. The cotton breeder is badly in 
ne(‘d of information in a utilisable form on manufactur- 
ing quality, and those who dream of a cotton industry 
including the grower as well as tlu‘ spinner may yet 
see their dreams realised. 

A study of tlie swelling of ('otton (‘ellulose in po- 
tassium hvdroxide solutions, following an investigation 
into the action of soluthms of sodium hydroxide (the 
reagent used commercially in merc(‘rising)^ has ])ro- 
duced interesting results of a purely scientilic nature. 
TIjc increase in diameter of the ( Otton liair is less than 
half that attained in sodium hvdroxide solutions, and 
maximum swelling obtains in the solution of maximum 
eleetiK'al eunductivnty. It is tentatively suggested 
that the a('tiori of the metallic ion on the swelling of 
cotton cellulose is (onsistent with the* ioni(' theory of 
tlie sw'elling of ctjlloids. 

On glancing tlirough tlu'sc twenty-eight researches, 
one is struck by the number of positive results obtained. 
The kt'en practh'al man should welcome* this j^recise 
information even though its immediate c'ommercial 
application may be subject to modification l^y industrial 
limitations, 'riiosc only interested in tlie commercial 
usefulness of the knowledge, who liave experienced 
dilTicultv^ in reading tlie earlier volumes in this scries, 
will have no cause for (‘omplaint on this ground. 
Each paper in this volume is jirceeded by a short 
abstract in which the possible industrial apjilicatioiis 
of the results arc written in terms which should be 
easily understood. Tho.se wlio have not access to 
thc.se memoirs, which are not purchasable, will find 
all these researches published in the Journal of the 
Textile Institute. F. P. S. 
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French Science and Philosophy. 

Hisloirede la aatioa f rail (aise. Par Gabriel Hanotaux. 
Tome 15 : llisioire des sciences cn France. Deuxieme 
volume : Ihs/oire des sciences hiolo^^iques. jiar Prof. 
Maurice Gaullery ; llistoire dc la philosoplne, par 
Rene Lotc. Pp. 6194- 12 plaiudies. (Paris: Plon- 
Nourrit (‘t ('it*, 1924.) 50 Irancs. 

Hisiotre de la nation francatsc, Jkir Gabriel Hanotaux. 
'Ionic 14 : U I stone des sciences en France. Premier 
volume : Introduction ^hicralc. par Krnile Picard ; 
Mathhnatiques. niccanique, astronomic, physique el 
chimie, par Ilt-nri .Andoycr, Prof. Pierre flimibert, 
ProJ. t’harles Ealny, Prof. Albert (‘olson. Pp. 
XX I 619 I >2 planches. (Ikiris : PIon-Nourrit et 
Pie, 1924.) 50 franc.s. 

T he filteenth volume ol M. Hanotaux’ “ llistoire 
de la juition fraiieaisc ” is d(‘votcd partly to a 
history of the biological stieiiccs by M. Matiric.e 
Gaullery, j)artly to the liislory of philosophy by 
M. Rene Tote. It is a great book in both senses of the 
term. Hat h author is extremely well ([ualified lor his 
task and eat h has taken grtsal [>ains in its jHuibrmanetj. 
The proportion of sjiace allotted to stuent'o speaks well 
for the undt'rstanding ol tht* g(*nerMl editor, lor there is 
another volume on physical and malluMiiatical sciences, 
and M. ( aullerv' is careful to lay down at once the right 
])rinciplc for dealing with si ience or pliilosojihy in such a 
national work as this. “ One cannot write a ‘ national 
history ' of any scient'c. The history (d' all the .st'icriccs 
is essentially international. . . . VVluit can be done, and 
lias been attempted here, is to take a particular country 
as a centre of observation and trace the connexions of 
the scientific movement then* with the general ina^rh 
of thought.’’ 

France has a distinguished ])lace in both parts of this 
volume. Guvicr, Lamarck, C'laiide Bernard, and 
Ikisteur are a series whidi will bear comparison 
with the biologists of any oilier nationality, and in 
general philosophy the cjuality ol hVeneb thought is 
well brought out by M. Lote when he speaks of the 
equilibrium of the Erench sjiirit “ raisonnable sans 
froideur, imaginatif sans fantasmagorie.” 

I'he work lias been v'ery well done, especially the 
lctterpre.ss, w'hieh would command a still larger sale 
if produced in two small volumes. The illustrations, 
which are aimndant, will arouse rnoi^i mixed feelings. 
They are mostly drawings- not executed with the 
higliest French finish — of portraits, tombs, houses, con- 
nected with names in the text. The present review'er" 
finds the black and white drawings not unsatisfactory, 
but would be happier without the coloured plates. 

The fourteenth volume, containing the history of 
mathematics* physics, and chemistry, came to hand 
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after the above was written, blit it fully bears out the 
judi^mcnt we have expressed and is in some ways 
l)cttcr than the fifteenth. M. fimile Picard writes a 
f^cneral introduction describing the characteristics of 
the Frencli contribution to science and ad\’0(‘ating 
some teaching of the history of science as part of the 
lycee course. On both subjects he is enlightening and 
imp)ressivo. The general (]uality of Fnnich scientific 
and philosophic thinking is admirably illustrated by 
the section on the history of mathematics by MM. 
Andoyer and Ifunibert. Vieta, Descartes, hermat, 
Picrnoulli’s, Lagrangi*, Laplace, (auchy ; it is a magni- 
ficent series with which no other nation can compete. 
If science consists in mathematising knowledge, 
the French have done most in the modern world to 
advance it, and it is tliey and not the Oin-mans who come 
nearest to the role of the Greeks. But these French 
volumes arc concei\’ed and executed in as great a spirit 
of impiartiality as is ( insistent w ith the general idea of a 
national history ; ikj great name is omitted, whether it 
be British, Italian, or even German, though the 
portraits and other illustrations are almost entirely 
French. 

It is an eloquent testimony to the intellec'tual eleva- 
tion of our neighbours that so large a share of a general 
history of the country should be given to science and 
philosoj)hy and that the work should be done so well. 
There is certainly no parallel in any Knglish history, and 
the two volumes together form perhaps the best extant 
sketch of the history of science, complemented by M. 
J.ote’s section which treats philosophy from the scien- 
tific view-px)int. This also is a feature more common 
among the French than with us. We hiiartily con- 
gratulate both them and M. Jlanotaux on a valuable 
contribution to scientific synthesis. F. S. M. 

Electrodynamics and Radiation. 

Scientific Papers, mainly on Electrodynamics and Natural 
Radiation : including the Siihstance of an Adams 
Prize Essay in the University of Cambridge, By the 
late Prof. Samuel Bruce McLaren. Pp. vii+H2. 
(Cambridge : At the University Press, 1925.) 8,?. (id, 
net. 

T his small volume of the y)apers wTitten by the 
late Prof. McLaren before he met an untimely 
fate in the War^ and now collected together by some 
of his friends, will undoubtedly be received with some- 
what mixed feelings. The pleasure that we experience 
in reading and re-rcading his delightful analyse.s of 
question.s which have been the subject of such ardent 
discussions and are still far from settled, can scarcely 
be separated from the thoughts of the great loss W'hich 
science suffered by his death. 
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The papers themselves are preceded by a short 
biography of Prof. McLaren, written by Prof. Hugh 
Walker, which gives an insight into the very human side 
of Mcl^aren’s personality. Then follow' the papers on 
radiation and gravitation drawm up by Dr. J, W. Nichol- 
son. Here we find the cla.ssical argument, developed, 
how'cvcr, wdth exceptional analytical power and con- 
siderable elt^gance, against equi-partition and New- 
tonian mechanic.s, the ^conclusion being, as usual, that 
if wx* regard the normal oscillatory co-ordinates as being 
all statistically equivalent, then Newtonian mechanics 
involves equi-partition. It w'oukl, of course, be sur- 
prising if the result were otherwise, but the fault is 
not necessarily with the moi'hanics ; the independent 
])rol)ahility argument is capable of bearing at least 
some of it. ^ 

In the later parts of these papers McLaren branches 
off into highly speculative proposals. Taking the ether 
— with the electromagnetic equations to define its 
a('tivity- and assuming that matter in its smallest 
element (elec tron) is merely a small s[)lierical sink in 
the ether, miuh as a perfect conductor would in fact 
be, he dcvcloj)s a formal elcctromagncdic sc heme wd)i( h 
includes the usual hydrodynamical attractions between 
sinks as a ])ossil)le gra\'itational fon'c. Any such 
thccjry is, of course, open to the us\ial objection that 
it either assunics too much or results in too much, but 
it is here developed bv McLaren with an atlractivene.ss 
which compels attention. 

In the second set of ])a})ers, edited by liof. Tiasse, 
the.se ideas are jmsbed further to include' a theory of 
magnetism. Here the magneton is introduced as a 
ring sink in the ether— a perfec t conducting circuit 
with a current in it — and calculations ol the associated 
energy and momc'ntum are made and c'ompared with 
fundamental data. The revolving eleitron theory of 
the magneton is reje.c'tecl as being incapable of ex-, 
plaining paramagnetism on the lines developed by 
Langevin, the idea being that since the mechanical 
force exerted on an electron by a magnetic field is at 
right angles to the direction of motion of the electron, 
it can never do the work wbicdi is required for the 
orientation of the orbit. There appears to be a slight 
confusion of thought in this criticism. When a circuit 
carrying a current moves in a magnetic field, the 
magnetic forces acting on the contained electrons have . 
a double effect. The components at each point per- 
pendicular to the main direction of the current flow 
balance the mechanical reaction forces acting on the 
element there, and the other components balance the 
electrical or other forces driving or retarding the 
current. The energies associated with these two actions 
are, in the usual circumstances, equal in amount but 
opposite m sign, so that the total is zero, and the only 
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effective result of the action of the magnetic field is a 
redistribution of the energy as between the mechanical 
and internal types. 

In the last paper, not previously published, and now 
edited by Prof. Haveloc'k, McT.aren discusses the pro- 
pagation of a disturl^ance in a dispersive medium by 
the Fourier method. Here lie proves that the mathe- 
matic al difTieiilties, which at first appear to he inherently 
involved in the method, do not in fact present them- 
selves, and that results are obtained which are fully 
consistent, so far as it is possible to follow them, with 
the pliysical id(‘as of propagation by waves and wave 
groups. 

This short review will perhaps give some idea of the 
S(‘ope of McLaren ’s work, which was all accomplislied 
in the short spac'c of lliree or four years. The hook 
into whi('h it is now all collec ted will serv'^e as a worthy 
memorial- it is produced hy the Cambridge Press in 
tl)eir usual excellent style - to a fallen colleague , and 
it can b(‘ recommended to every one interested in the 
subjects with vhich it deals. They will find in it an 
interc'sting and still to great extent novel discussion 
of matters in which alternative jioints of view are still 
more tluin weh'omc'. (1. II. L. 

Our Bookshelf. 

pygmies and Ihishmen of the Kalahari : an Aceonni of j 
the Hunting Tribes inhabiting the great arid Plateau of j 
the Kalahari Desert, their prerarious Manner of Livings 
their Habits, Customs and Beliefs, with some reference 
to Bushmen Art, both early and of recent date, and to the 
neighbouring African Tribes, Hy S. .'s. Dornan. 
Pp. 3i(S I r6 plates. (Lcnidon : Seeley, Service and 
( o., Ltd., i<;25.) 2\s. net. 

Tttk lower the savages, the mewe dilTunilt it is to make 
observations among them— to endure the <ad\er.se 
climate or conditions of tlicir habitat, to follow tbeir 
shifting, uns(*.ttled mode ol life, to overcome their 
diiTidenc'e. Our literature aLout tlie ])ygmy rac^e and 
the so-called primitive food-gatherers is as searec as it 
is important for anthropology, 'fhe recent additions 
by trained sc'ientifie field* workers- -tlie books of Prof, 
and Mrs. Seligman on the Veddabs, ol Dr. Kadcliffc- 
Brown on the Andamanese, of the Rev. W. Kojipers on 
the Firclanders — have aroused great interest and 
already influenced anthroyiological argument. About 
the Bushmen we know, in spite of some good older 
accounts, only too little, and the present volume i.s 
welcome, written as it is carefully, in a clear attractive 
style, and hy one who can c'laim that “ for the opinions 
expressed in the book the autlior alone is responsible.'’ 
It represents mainly the writer’s own experiences with 
the Bushmen and Ikchuanas. 

The bulk of the volume and its most valuable part 
, cdhsists of Chaps, v.-xxii., on the Bushmen of the 
Kalahari. The descriptive pages are good, especially 
when they refer to tangible objects — clotliing, house- 
hold goods, implements, weapons and such like ; or the 
typical pursuits'— the chase^ warfare, trekking and 
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fishing, which, surprising as it sounds, exists in the arid 
desert of the KalaWi. The sociology of these nomadic 
.savages is gis en but in a cursory manner, as is natural 
from an amateur etlinographer. F.ven in a chapter 
witli the promising title, ‘‘ (irganisation of Family and 
C*lan,'‘ there are. for six descripti\T pages on physical 
appearance, only one page and a half on sociolcjgy — 
and this very slightly tre/ated. Some interesting 
information about tlie tests in hunting skill and endur- 
anc'c necessary for marriage arc', given in Chaj:). xiii. 

(“ Family life Marriage, Children, etc. '’), but the 
remarks about se.xual relations,- family life and kinslu'p 
ties clo not go beyond generalities and will Ik' of little 
u.se tor the comparative .soc-iologist. 

The most interesting ]xis.sag(;s c^l the* book are detailed 
statements of personal exj)enenc‘es of tlie writer, as they 
throw some light on tlie mentality of the natives and 
on their conduc t in ordinary life. What Mr. Dornan 
has to say aliout “ Food and Feeding ” ((diap. xii.), 
about personal rcdatioris, about their beliefs and folk- 
lore (('Jiaps. xv.-xix.) is often ((uile good. The cdiajitcr 
on “ Knowledge of the Veld and its Lore " shows us the 
native as a good observer, t'apahlc of enij)irical conc'lu- 
.sions and logic’al argument. It should be heljiful in 
dispelling the mvth of “ .sa\age prelogic al mentality.” 

H. M. 

In Southern Seas : Wanderings of a Naturalist. By 
Dr. W'. Ramsay Smith. Bp. xviii t* 2(;7 f-it) plates, 
(l.ondon : John Murray, 1^)24.) \hs\ net. 

In this attrac live little book a naturalist at ease and in 
his lioliday mood gives us his impressions and personal 
opinkms on several subjec'is, which he has treated at 
other time's professionally and of vvhi<‘h he takes now a 
bird's-eye view during a recreation trip through New 
Caledonia, the New Hebrides and Northern Australia. 
The flippanc'Y of st>le, which sccans to be considered a 
matter of duly in such books, docs not interfere sub- 
stantially with the serious purpose of the* book, directed 
mainl)' to the study of native races. The traveller in 
the Soutl) Seas i.s naturally led to melanc iioly musings 
about the appalling extent of depopulation, the dec'ay 
of native cailture and custom and I c is made to 
reflect uj)on the cause of it all. “ The total eftec't of 
all well intentioncxl or ill-meaning inlerferenc^.e with 
long-established c ustoms and observanc es, which were 
evolved with the race ilsedf and were nec essary for its 
existence and well- being, has too often been to break 
up the .soc ial fabric and destroy physic'al vigour ; it 
has meant degeneracy or death or botli.'’ Dr. Ramsay 
Smith a.sks the (.question whic'h mu.st have occurred 
time and again to every anthropological field-worker 
and to any thinking and sympathetic white man in 
contact witli natives : “ W"hy should it be considered 
e.ssential to interfere with sucli custom.s ? " Above 
all, it might be added, why should try to destroy 
all which the natives hold sacred and important, their 
beliefs, rites, morals, and that while our own religion, ^ 
which we try to force on them, bec'ornes but its own 
travTsty once it has been grafted u]>on stone-age 
mentality. “ There is no guarantee that the oil or even 
the Lord’s anointed will not turn rancid in some of these 
places,’’ say.s the author, and indeed some reflection 
might have warned us that they arc bound to ; experi- 
ence teaches always the same lesson — that they turn 
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rancid and poisonous^ and that in spite of the best 
intentions. 

'J'hc five chapters on Australian al)ori<<ines arc 
instructive^ especially where the writer deals w'ith 
problems of race and p)hysi(‘al anthropology. It is a 
pity that no relereiK cs to other authorities are ^iven, 
while the information is obviously not all based on 
personal field* work. About the M(‘lnnesians tluM'c are 
certain extraordinary statements, siu'h as that ‘‘ the 
sava(.,n* lord of creation does little or no work except to 
make his wife or wives work" (p. 52). Those of us wdio 
know^ the Melanesian at first hand will fed astonished 
how" any one wIkj has visited the islands e\en on a 
flvinn trip could have ('arried awa\ sucli an impression. 

H. JVI. 

Ntuika l^oLska : jej Poirzehy, Orf^aruzaeja i 7\oz7vdj. 

Tom 5. Pp. vi \ 553. (Warszawa: Im. Mianowski 

e,^o, 1025.) 

La science polonaise : ses hesoitis, son organisation el ^es 

progres. Resume fran(,’ais des articles jjarus dans le 

volume s. Tp. 3fi. (Varsovie : J. Mianow.ski, 1025.) 

From the hrench resume (T the articles in the larger 
work in Polish we can learn in outline the neiids, 
ort^anisation, and progress of science in Poland. This 
is the filth annual volume whicli has been issued b\' 
the ( aisse J. Miatiowski, an institute for the encourage- 
ment of s('ientific work. Earlier volumes have dealt 
wdth the more urgent scientific need.s of Jkdand, 
proposals for the allocation ol funds, and a report of a 
congress on scientific organisation. Some of the more 
pressing problems ('oncern agriculture, health, education, 
sociology, and geologic'al survey. 'Fhere are six univer- 
sities- Warsaw, C'racow, Leopol, Lublin. Wilno, and 
Poznan, and local scientific .societies at block. Thorn. 
Przemysl, and Sandomiez. ('onferences ha\‘e been 
held on physiography, on museums, on education. 
There arc some foundations, the Academies at Wilno 
and Zarnosc and t])e astronomical observatories at 
Vilno, Poznan, (Vacow^, and Warsaw', and a monument 
to Popernicus at W'arsaw. Information has been 
collected as to the organisation of science in other 
countries — in France, Italy, Denmark, (Czecho- 
slovakia^ and Finland. M. J. Wojciechowski contri- 
butes an article on “ 'Fhe (*o-operation of the state and 
of industry in sc'ientific reseandies in England/’ with 
references to the articles by J. W. Williamson and Dr. 
Kenneth Lee in Natukk for Nov(‘mber 1 5 and December 
6, ig24. Then' is an evident willingness to co-operate 
with work abroad. Relations have been (ultixated 
with France, Italy, Ifelgiurn , England, the United States^ 
Switzerland, and Czccho-Slovakia ; Poland has been 
represented at some fi)rty international conferences. 
Polish .savants — about two hundred — have been 
encouraged to travel. Scholarships are offered to 
foreign students. Fontact has been made with the 
League of Nations Committee on Intellectual (V 
operation. 

It appears that, although with restricted finance, an 
endeavour is being made to prepare the conditions for 
a scientific advance. For tnis reason it may he in- 
creasingly important to watch the future volumes of 
this annual. The French abstract is already a useful 
interpreter. Perhaps in the future English and German 
abstracts could also be offered. . 
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'Lhe Mineralogy of Scotland, By the late Dr. M. 
Forster lleddle. Edited by J. G. Goodchild. Re- 
printed under authority of Alex. Thoms by the 
Council of University ('ollege, Dundee, assisted by 
D. E. 1 . Innes. Vol. r. Pp. Iviii -}- 148 1- 51 plates -f-4 
maps. Vol. 2. Pp. viii 4- 250 4* plates 52-103 4- 7 
maps. (Dundee: P'rank Russell, i923->it)24.) 155. 

By the puhlicatiifn of these two handsome volumes at 
so moderate a pric'c, Mr. Alexander Tlioms find the 
Founeil of University (Vdlege, Dundee, deserve the 
thanks ol all interested in the mineralogy of .Scotland. 
Ileddle's well-known work has, since its appearance in 
jQoi, been an indispensable book of reference for 
mineralogists and petrographers, and it is satisfactory 
that so valuable a compilation has not been allowed to 
suffer the ('ommon fate of a mineral index and go 
permanently out of ])rint. 

It is unfortunate, however, tjiat the opportunity has 
not been taken of removing some of the defects for 
w'hi('h the original edition w'as critii’ised. The book 
possesses no adequate index, the first requisite in a 
work of this eliarader, and in consequem'e the labour 
of tracing the descriptions ol the minerals and their 
o('<‘uiTenees ihroiighoiit the text is as long and irritating 
as it should )ia\e hern unnecessary. The complete 
disregard of recent published work is also to be regretted. 
Thus, the ititen*sting ('ontributions made to tlie 
mineralogy of Scotland by the officers of IT.M. Geo- 
logical Survey working In Mull are not mentioned, and, 
as a result, the fiecounts of the mineral occurrences in 
thfit island arc iru'ornplete and sometimes erroneous. 

Despite these l>lemi^hes, the book remains a lasting 
memorial ol the enthusiasm and al)ility ul the late 
Prof. lleddle. Jt is well printed and prcxluced, and the 
illustrations are ol excellent (juality ; but it is necessary 
to warn the reader that not a few ol the drawings are 
examples of artistic (Tystallograpliic draughtsmanship 
rather than actual rejjresontations of the crystallography 
of Scottish minerals. 

Substation Operation. Hy IVof. Edw'in Kurt/. Pp. 
xiii-tzfir. (New York: MeGraw-FIill Book ('o., 
Inc.; London: McGraw-Hill Puhlisliing ('<)., Ltd., 
1924.) i 2 s. bd. net. 

This book is intended to help the workman to under- 
stand the principles of substation operatit)n. It is a 
good attein})t at giN'ing somew'Jiat advanced technical 
knowledge in siu'h a way that it can he readily as- 
similated. Very little theory is given, and much of 
the information has been compiled from official 
American sources. Wv were interested to read of 
the care that is taken U) ])rotect the operator from 
shock and burns. Not only has he to wear rubber 
gloves, but he has to wear leather gauntlets over them. 
He has also to blow in the gloves to see whether there 
are any holes in them. In addition he has to put on 
a leather coat, which must be kept scrupulously dean, 
imd when working with high tension switches he must 
stand on a stool thoroughly insulated from earth and 
so constructed that it cannot possibly tip over. ‘ 
Full instructions are given to revive a man when he 
has had a shock. The patient is then to be given some 
stimulant, “ such as one teaspoonful of aromatic spirits 
of ammonia ip a snmll glass of water, or a drink of 
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hot ginger, tea or coffee.’' We are told not to use 
water to put out a fire at a substation before the station 
has been made completely “ dead.” The reason given 
for this is that the operator would receive a shock if 
he directed a jet of water on to a “ live part.” This 
may be true for \erv high voltages, but it is not true 
at low voltages, 'fhis book will interest station 
engineers in Great Britain. 

Phystologische PJlauzemmatomic. Brof. Dr. G. 

llaberlandt. Sechste, neubearbeitete Auilage. Vp. 

xvii+'b;]. (Tadpzig : Wilhelm Engelmann, 1934.) 

22 gold marks. 

This work, originally publislied in 1S84, is best known 
to English students from Trot. Drummond's translation 
of the fourth (uwman edition. A fifth edition appeared, 
during the War, in 1917. The latest edition has been 
brought more up to-date , especially by additions to 
the “notes” at the^end of each chapter, the most 
useful feature being the references to recent Gcnnan 
research. Some oi the rather dogmatic statements of 
earlier editions have been modified, and it is acknow- 
ledged that modern cytological work has reopened 
questions, such as those relating to the origin of the 
chloroplastids and other I'hromatophoros, whiidi have 
previously been regarded as answered. By deletion 
of some less important passages the size of the book 
has been very little increased, tliough room has been 
found for brief ai'counts of such new discoveries as 
those of Merl and Czaja on the mechanism of the 
Utricularia bladders. Possibly owing to the la('k of 
access to rec'ent literature, English and Ameri('an work 
appears to have been almost entirely ignored. 'J'hus 
the account of mycorrhiza is very incomplete. Prof, 
llaberlandt realises that the subject will soon require 
a more ba.sic rcvisifin than can be given without re- 
writing the whole book, but de(’lares it is not possible 
for him to undertake this. 

Fuel: Solid, Liquid ami Gaseous. By Prof. J. S. S. 

Brame. Third edition. Pp. xv t388. (London: 

E. Arnold and (’o., 1924.) 18.?. net. 

Prof. Brame points out that the second edition of his 
book was published in 1917, when no large amount of 
revision w^as possible ; since the issue of the first 
edition there has been very considerable extension 
of our knowledge of fuels for internal combustion 
engines, of the use of powxlered coal as fuel, of the 
ignition points of fuels of all classe.s, on the velocity 
of combustion of gaseous mixtures, and on problems 
of low temperature carbonisation. All these subjects 
have been revised, and the chapters on li(|uid fuels 
for internal combustion engines havej:)cen re-written. 
Additional material on the composition and the coking 
properties of coal has also been included. The author 
has made full use of the publications of the Fuel 
Research Board, and has evidently found them of 
great value. 

Metallurgy : an Elementary Text-Book. By E. L. 

Rhead* New and revised edition. Pp. xii4'403. 
' (London : Longmans, Green and Co., 1924.) 75. 6 d. 

Mr. Rhkad’s little book on metallurgy was first pub- 
lished thirty years ago, and has been through many 
editions. The copy before us is a new and revised 
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edition published late last year. Considerable 
additions have been made throughout the book, 
especially in the metallurgy of iron and steel, copper, 
silver, gold, and nickel. Certain processes wdiich have 
become obsolete or the importance of which has 
diminished have either been deleted or condensed into 
smaller compass, 'riu* author, how^ever, has wisely 
retained ('ortain other pron^sses wdiii'h, although 
obsolete or much modified, make clear the principles 
underlying tlieir modern successors. li^lemcntary 
metallography has been introdiu'cd, and wx think he 
has done wisely in taking this step. There is no better 
method of emphasising ti\at all metals and alloys at 
whatev’er stage of their niamifaclure, provided they 
are .solid, have a definite striK'ture. H. C, II. C. 

The Marketing of Metals and Minerals. A Series of 
Articles by Specialists. Edited by Josiali Edward 
S})urr and Felix Edgar Wormser. Pp. xii-f674. 
(New' York : iMcGraw-lfill Book Co., Inc. ; London : 
McGraw-Hill Ihiblishing ('o., I.td., 1925.) 3o.s*. net. 

'Fins work consists of a series of articles, each written 
by a specialist, dcs<'ribing the methods of commercial 
dealing in the metals, ores and non- metallic minerals 
produced by the labours of the metallurgist and the 
miner. The economic' side of the great niineral indus- 
tries has been generally neglected in litttralurc, and the 
l)resetit work will be wch’omed ])y a large c'ircle of 
readers. Unfortunately lor us, it refers almost ex- 
clusively to American conditions, and w'hilst tla^refore 
of very great value to any one connected with the 
mineral industry in the Ihiitcd States, its usefulness in 
Great Britain will be limited to tl\e relatively few' 
people wdio deal w'ith the United States in mineral 
products. A companion volume dealing with British 
conditions and methods w'ould be of very great value, 
e.specia]ly at the present moment. 

Laboratory Manual of Organic Chemistry. By Dr. 
Harr}' T.. Fisher. Second edition. Pp. xii + 338. 
(New' York: J. Wiley and Sons, Inc.; London: 
Chapman and Hall, Ltd., 1924.) ii.y. bd. net. 

Dr. Fisher has introduced some irnpro\’ements and 
additional e.xperiments into the second edition of his 
excellent book. The principal leature is the thoroughly 
practical character of tlie information, and the 
innumerable hints and details givi'.n in the descriptions 
of preparations and experiments will be found of the 
greate.st value to students and demonstrators. Refer- 
ences to important new work are frequently given. 
The section on elementary analysis is very detailed, 
and is ])erliaps the best acc'ount in existence. 

A Class-Book of Chemistry. By G. C. Donington, 
Part 5 : Organic Chemistry. By Prof. T. M. Lowry 
and Dr. P. ('. Austin. Pp. vi-f 531-706. (London: 
Macmillan and Co., Ltd., 1925.) 3.9. 

Tin.s volume is a continuation of Donington's well- 
known class-book, and a further volume on physical 
chemistry is promised. The treatment is clear an 3 
accurate, and several gj^d experiments are included. 
The book is suitable fot* medical and pharmaceutical 
students,, and provides generally a useful introduction 
to orgaiiic chemistry. Recent work {e.g. on the 
structure of •sugars and starch) is included. 

A: E2 
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Letters to the Editor. 

\llie Editor docs not hold himself responsible jor 
opinions expressed by his cor/espondents. Neither 
can he undertake to return^ nor to correspond with 
the writers of rejected ninnu scripts intended for 
this or arty other part of Naturk. No notice is 
taken of anonymous iommuniciitiorisi\ 

The Fluorescence of Cadmium Vapour. 

In the coiirs<‘ of the study of band spectra of 
cadmium and zinc, tlio (juestion arose \vh(‘ther the 
vaj)Ours of these metals show a fluorescence analogous 
to the well-known green fluorescence of mercury 
vapour. To decide this problem, the following 
experiment was made. 

A quarts, bulb was tlioroughly evacuated, adsorbed 
gases being nniioved by heating it to a high tempera- 
ture for some days. I'hen a lew milligrams of pure 
cadmium were (hstilled into th(‘ bulb, which was 
finally scaled off from the ymnips. The bulb being 
put into a nichrome-wini furnace, a beam of exciting 
light from a condensed spark, an arc, or a mercury 
lamp was projected through the bulb by the aid of 
a quartz lens. 

Tt was found that the fluorescence of cadmium 
vapour, in the form of a blue-coloured beam of light, 
strictly limited to the path of the exciting beam, 
makes its appearance and continues over a consider- 
able range of temperature and density of vapour. 
By increasing gradually the temperature of the 
furnace, first traces of the fluorescence appear about 
450"' C. ; with further increase of timqierature the 
intensity of the fluorescence is augmented, and from 
600'’’ to about 750'' it is very pronounced. At a still 
higher temperature the direct observation of the 
fluorescence is impeded by the bright glow' of the 
furnace. Using a blue glass screen to cut out the 
red glow of the furnace, liowever, the fluorescence 
can he observed iq) to a temperature ot about <150' 
and more, its intensity being considerably diminished. 

In order to determine the exciting w'ave-lengths, 
various sources of light were employecl : a condensed 
spark with the electrodes of cadmium, zinc, alumin- 
ium, niagnesium, copper, lead, tin, carbon and iron ; 
iron, cadmium and carbon arcs, and also a mercury 
lamp. Almost all these sourc(\s gave a more or less 
intense fluorescence. Especiall\' strong fluorescence 
is produced by the cadmium spark ; a very faint one 
by the magnesium spark ; the carbon arc does not 
produce any flutjrescence at all. 

The excitation ol the fluorescence being produced 
by such diflcrent sources of radiation proves the 
Spectral extent of its excitation to be rather broad. 
It lies at any rate below 3000 A.U., as not only a 
thin sheet of glass, but of uviol as w'ell, put in the 
path of the exciting beam extinguishes the fluores- 
cence completely. 

An addition of snicill quantities of other gases seems 
also to have a destroying influence upon the fluores- 
cence, as proved by the following experiment : The 
bulb, showing a very intense fluorescence, was heated 
by the Bunsen flame for fourteen hours. It w'as 
found then that*its fluorescent property disappeared 
totally. Tliis is probably due to the diflusion of hydro- 
gen from the flame through the red-hot quartz into 
• the bulb. To deinonstrcite the presence of hydrogen 
in the bulb, the latter was excited at room tempera- 
ture by the electrodeless discharge of a Tesla trans- 
former. In the spectrum were found some hydrogen 
lines, which w^ere absent before the heating. 

In order to examine separately the influence of 
temperature arul density upon the fluorescence, a 
quartz cylinder provided with a side-tube and having 1 
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tw'O plane-parallel windows was used. The cylinder 
and the tube could be heated independently in two 
separate furnaces. First of all it was noted that 
during the rapid evaporation of metal drops con- 
densed on one of the window^s, the fluorescence appears 
particularly intense. However, the existence of 
fluorescence in the bulb, wdierc a ^lernianent distilla- 
tion does not take place, proves that the evaporation 
is not an indispensable factor in the appearance of 
fluorescence. „ 

The study of tlic spectrum of the fluorescence is 
rather dilficiilt owing to the long exposures (several 
hours even when a sjlectrograph of small dispersion 
W'as used) which are necessary on account of a coin- 
])aratively small infeiisity of light. It is also difficult 
to remove th(* exciting light scattered bv the walls of 
the Inilb. 

The photogrnphs of the spectrum and the curves 
got from these by a self-registering microphotometer 
show', how^ever, that the s])eclrum has the appearance 
of a liroatl continuous band extending approximately 
from 5000 to 3950 A.IJ. Thc>* decrease of intensity, 
especially towards the more refrangible end of the 
spectrum, is very gradual. The maximum of inten- 
sity falls about 4630 A.U. This type of spectrum is 
analogous to the fluorescence spectrum of mercury 
vapour. 

Further detailed investigations of the ])henomena 
described are in development. 

\V. I\ MMIbCr.N'SKI. 

Warsaw', 

Physical institute of University, 

Jiin(‘ 1925. 

The Band Spectra associated with Carbon. 

THtKK arc now' so many as thirteen band groups 
associated with carbon and its compounds. Some of 
these, such a>s the siolct ('N group, have been studied 
exhaustively, both empirically and uiioii the basis 
ol the cpiantum theory. 1 have endeavoured to 
arrange in progressions and to assign vibrational 
(piaiitum numbers to all of these groups, w'here such 
w’ork has not yet been done, and several interesting 
new rcla turns have resulted. 

Lemon (Proc. Nat. Acad. Sci., 11, 41, 19^5) has 
found that the first negative grouj) and the comet- 
tail bands (low pressure CO bands) appear and dis- 
appear under the same experimental conditions, and 
Blackburn {ibid., 11, 28, 1925) has made a quantum 
analysis of the former group. Simultaneously, Baldet 
(Compics rendifi, 180, 271, 1925) published measure- 
ments of the four heads of each of the 30 bands of 
the comet- tail group. Using the data for all four 
heads, I find that the first head is given by the 
equation 

»'=::20485-4 -1- (1550 I4 07n'- + 0 043u'») 

- (2198 ‘bn" - 1 5 -oon "^) . 
The remaining three heads are then given by sub- 
stituting for the constant term 20471 6, 20359 i, and 
20346* I re.spectively. Using the older data quoted 
by Jevons {Phil. Mag., 47, 386, 1924) as well as 
Blackburn's data, I obtain similarly for the heads 
of tlie first negative group 

^ + (1794 '42«' - 29-3 w '“ + o 7 w '3) 

- (2197-03M'' - 

The assignment of the final vibrational numbers (n") 
is very certain in the case of each of these groups, 
and it is evident that well within limits of error both 
groups correspond to the same final state, and are 
therefore due to the same molecule. The experi- 
mental evidence indicates that the comet-tail bands 
are due to CO, while, as the name indicates, the first 
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negative group is probably due to an ionised mole- 
cule. Hence it is proliable that both groups are due 
to ionised CO. 

The assigiiineiit of values of n' for the comet-tail 
bands is slightly niu'ertain, tliat adopted neglecting 
the X5'28 i band given only by lialtlet. This band is 
very weak and 3A out of position. If included, it 
mu.st be the 0,0 bami ol tlie group, an unlikely Init 
not impossible state of aliairs. Tlie intensity dis- 
tribution is such as to favour tlie initial stales 
(n'r- o to II, while 1/"- o to 3 only), (piite an nnnsnal 
distribution. Howevei, the diA>tribution of intensity 
among the values of 11', as observed by Fowler 
(JVl.N. Koy. A.stron. Soc . 70, 48^, 1910) and by 
Ikddet {he., cif.), is definitely a high temperature 
distribution, while the tpiile dillerent distribution 
observed in a helium mixture, by Merbm and Johnson 
(Proc. Roy. Soc., A, 103, 383, 1923), is equally delinitely 
a low temperature tUstribution. 

The high ])ressure CO bands found by i'bwler 
{he. fit.) form a single n" progre.ssion {n" to 5, 
while presumaldy). Within the very large 

limits of error, this set of final .states is the same as 
the set of initial states of the comet-tail bands. Much 
more accurate data for the high pressure bands are 
needed in order to settle the question definitely, but 
the experimental conditions needed for the jirodiic- 
tion of these bands favour the identity, T believe. 

The third positive group is well w^orth a detailed 
remea.siirement and cpiantum analysis, the succe.ssive 
minima observed by Wolter {Z<if. nvss. Phot., <>, 30, 
19TI} doubtless corresponding to the origins of .sue 
cessive bands of a .sequence. Accurate data (by 
Wolter) are available now' only lor the six hea<ls ol 
the first band of each sequenciv The resulting 
f{tZ) IS closely similar to that of the common nitrogen 
progression, but is definitely not the same. 

The trqilet bands measured by Merton and John.son 
(he. cit.) have the sanu* unusual intensity (listribu- 
tion noted for the comet-tail bands (n'-o to 0, 
'/C':r-o and i only). The single resulting n" interval 
(Ar:=i7i4) IS jiractically identical w'ith the corre- 
sponding interval for the third positive group, but 
no conclusion can be drawn without knowm values 
of other intervals. The j{v') for this groiq) is not 
related to any other. 

The fourth positive group is very extensive and 
is noteworthy in corros]>onding to a very .s7(W initial 
vibration (Ar - 500, ajipiox.) and a very m/uW hnal 
vibration (Ai^ 3000, approx.). No other new rela- 
tions between the progressK)ns of tlie various carbon 
groups have been found, so that at present no further 
inferences as to the identity of tht‘ emitters can be 
draw'll from this line of evidimce. 

Kav.moni) T. Hiki'.k. 

Department ol Physics, 

University ol California, 

June 8. 

Sensitive Jets and Flames. 

Many types of sensitive flame have been dc.seribed 
from time'to time, and measurements of the range of 
pitch and of the pressure at wliich they are sensitive 
have been made. Vnit I heive not seen any quantitative 
record of the variation of the length of such a llame 
or jet. In this connexion some experiments made 
rccentiy by Mr. E. Tyler and mvself with jets of 
coloured water flowing into still water seem to be 
relevant. At a certain distance from the nozzle from 
which it is issuing the stream suddenly breaks down 
into general turbulence. Measurements of the con- 
tinuous length of the jet, L, under diflerent heads of 
pressure were made, and hence a curve of velocity of 
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efflux, F„, against L obtained. Tw'o of these are 
shown ill Fig. 1 ; they liavc the form of rectangular 
hyperbokc ; a similar curve w'as obtained with a jet 
of air mixed with smoke. 

Tile shape of these curves can be accounted for 011 
similarity principles. The jioint at which the jet 
breaks up is taken to be that at w'hich the Reynolds' 
criterion VDjv ( 1 ) diameter of jet and F - mean 
velocity at this point, »'" kinematic viscosity) has 
reached that value at w'hich the motion becomes 
turbulent. If the initial velocity at the nozzle be 
increased, the critical velocity, I", will be reached at 
a point nearer the nozzle ; L w’ill therefore become 
smaller as I"„ is incn'asi'd. The effect of altering 
or V mav' likewise Ih‘ predicted Introducing L into 
the “ criterion ” in the form of a function of D^/T, 



/)y being the diameter of the uoz/le, one obtains 

r„ -3 K Expanding as a linear 

function, and retaining tw'o terms only of the expan- 
sion, since Dy is small compared w'ith L in .sensitive 

jets, we get T^y^ f A\J. that is, L\\ is a 

con.stant for a given nozzle and gas. 

Further, Kohlrauch and also Kriiger have shown 
{Anu. dcr Phvs., 1881 and 1920) that, in a jet issuing 
from a circular nozzle, vortices are produced periodic- 
ally with frequency n, given by Vl}id a constant, d 
being a linear dimension dependent on the bore of 
the nozzle. The jet should respond most readily to 
tones of this frequency, or sub - multiples thereof, 
and a high-velocity jet to sounds of Jiigh frequency. 
When a jet of gas is ignited, the combustion compli- 
cates matters, as the visible part of the jet lengthens 
at first as the velocity increases ; but Rayleigh showed 
that, over the range’for which tliey are sensitive, such 
flames behave in most particulars like unignited jets, 
the progress of which is made visible by smoke. 
Experiment showed that a sudden small increase 111 
the velocity, of the gas feeding a sensitive flame 
brought the turbulent point — visible as a flare’' — 
nearer to the itozzle. 

The other common experience with sensitive jets 
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and flames, that they are sensitive only over a small 
range of gas pressure, and, therefore, of efflux velocity, 
is shown by the curves and by theory. It is a 
consequence of the hyperbolic relation between L and 
that at a certain value of the latter a small 
increase in velocity du(^ to aerial dislurhances causes 
a large change in length, so that in using a sensitive 
flame it is necessary to work on the part AB of tlic 
curve. K. G . Kichardson. 

University College, 

London, W.C. i. 

Science and Intellectual Freedom. 

On my return from abroad a few days ago, I found 
your letter of June 30 awaiting me. /Vllow me to 
express regret that circumstances prevented an earlier 
re])Iy. Jk‘rliaps it is not too late for a brief statement 
of opinion on tlu' controversy raised by the Inal of 
Mr. J. T. Scopes of 'J'ennessee. 

Two tpiestions of supreme importance have 
emerged : Liberty of scientific researcli ; and the 
bearing of the doctrine of evolution on religion. 

Jt is certainly an astonishing thing that, after the 
history of human thought during the last two hunthed 
years, the legislatures of vStates which lay claim to 
some degree of civihsatmn should bt^ found restricting 
science within limits prescribed by special intcr])re- 
tations of Holy Scripture. It does not seem to have 
occurred t(> these good people that, on such conditions, 
scientific research becomes impossible. JSor do they 
see that they are seeking to restore that very state of 
things whii'h delayed the advance of human know- 
ledge for centuries. They liave still to learn that 
truth must be sought for its own sake. 

Again, they are mistaken in thinking that the 
doctrine of evolution is anti-('hristian. To my 
judgment, exactly the opposite is the fact. Evolution 
teaches the unity of all creation : it reveals an organic 
relationship among all living things, making us all 
akin : it enables us to form a conception of the Creator 
as One who is not remote from u.s in some transcendent 
sphere, but is l.ih' of our life and continually at work 
in the universe. These are Christian ideas : they may 
be said to be among the essential ideas of Christianity. 

As to the early chapters of (xenesis, their sublime 
accounts of the beginnings of things lose all their true 
value if wc regard them as scientific statements. 
They are full of meaning if we view them as the 
expression of fundamental religious principles in the 
language and imagery of the age to which they 
belong. Charles 1‘\ Armagh. 

The Tennessee trial has given the readers of 
Nature an amusing motley of opinion, but are 
we not, perhajjs, treating the rejection by “ Main 
Street " of the much over-advertised Mr. Scopes too 
.seriously and missing the real significance of the 
occasion ? Is not a lesson of profound social import- 
ance behind it all ? We are talking glibly of inter- 
ference with “ freedom of thought." Is there any 
such tiling — even in the ranks of our boasted 

science " ? not the teachers, for the most 

part, just repeating what they have been told, 
without exercising any thought ? Is the Pauline 
injunction, Prove all i kings, hold fast that which is 
good, in any way followed ? If it were, societies 
would have no difficulty in meeting costs of publica- 
tion. Whatever may be the case in biology, it 
certainly is not on the physical side. We mostly use 
the " Main Street " method but are at the dis- 
advantage that we have no bible holding our faiths 
which can be put into the hands oi the public. Con- 
sider our Press, consider our politicians — ^the Cabinet, 
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even our Public Schools, are not all these located in 
" Main Street " ? 

Scientific method, the method of proving all things, 
is only known to and used by the few who are real 
makers of knowledge — science factors. The scientific, 
like all artistic gifts, we must recognise to be an 
" inborn error of metabolism." Our text-books are 
as (loginaiic as is the great book used of "Main 
Street." This not only has the advantage of great 
beauty of language but also a conctialed authority 
behind it — Man's innate belief in a superior being — 
which we cannot command. The " Aunt Susan.s " 
who teach it do so with a thoroughness and sense of 
conviction which we can in no way match. 

Any oiK' who wishes to gain some inkling of its 
power should study Ruskin's " Modern Painters " — 
the work ol an arch critic gifted with a mind of 
transcendent ])ower, not an obscurantist The prac- 
tical achievements of the scientilic mind arc blinding 
us to our failure to ti^acli and use scientific method in 
our ordinary affairs. We need be in no hurry to 
force our speculations into the schools — better not. 
Wc do need to teach all to respect ourn^ethod, though, 
maybe, it is that used only in the best circles. We 
need, on all possible occasions, to make clear, to 
ourselves and others, the significance ol the assertion, 
to which Sir Bryaii Donkin and Sir E. Ray Lankester 
directed timely notice recently, made by tlie late 
W. K. Clifford — It is wrong always, cvt’yy where and for 
anv one to believe anything on insHjJicicnt evidence — let 
alone teach it as truLli, as is so often done m our 
classes. We have gradually to repave “ Main Street " 
.with such doctrine : our difficulty is that most of us 
are born to live in it — as it is. Yet when Bishops can 
write as do lhos(‘ of Birmingham and 1 )iirliam, we 
need not altogidher despair-— though th(*se also arc 
probably “metabolic errors." 

Henry E. Armstrong. 

Changes in the Ultra-violet Absorption of Gelatin. 

In some investigatioiKs on the ultra-violet absorp- 
tion of gelatins, wc have discovered that the absorp- 
tion spectrum clianges m a cliaractcristic; manner 
according as the gelatin is on cither side oi the iso- 
electric point, indicating that the ditlerent lY values 
are associated with a definite change in the chemical 
constitution. Taking the iso-clcctric ])oiiit as 4-7, 
when the Ph value of a gelatin rises above this, there 
is a characteristic increase in absorption from about 
3500 A.U. towards the red end, while with a fall in 
i'll there is an increase in absorjitioii m the region of 
shorter wave-lengtlis. These very marked changes in 
ultra-violet absorption would appear to provide a 
valuable means of investigating minute changes in 
the constitution of gelatins. T. Thorne Baker. 

L. F. Davidson. 

The Oogenesis of Lumbricus. 

Referring to Dr. Graham Cannon's letter in 
Nature of July 18, 1 may be permitted to remark 
that the reason why it is not only inadvisable but even 
unprofitable to discuss oogenesis in general, on the 
basis of work done on a single species of one order, is 
that, unlike the chromosomes, the Golgi bodies and 
mitochondria are variable in behaviour in different 
orders, and even within a single family. This is the 
most important fact which recent researches on the 
cytoplasmic inclusions have revealed, and, of course, 
throws a clear light on the question of the status 
of these bodies in heredity. 

J. Bronte Gatenby. 

Trinity College, 

Dublin. ^ 
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Regfions of Tension and Continental Drift. 


By Dr. J. W. 

T N many areas the earth's crust has been subjected 
A to compression manilestinfi’ itself in foldinj.^, 
clcavat^e, thrust-faults, and certain types of igneous 
activity. Such compression may jnxvail o\'er an ex- 
tensive region, or may be of a purely lo('al character. 
In the former case, it is usually attrflnited to the pro- 
gressive contraction of the earth’s interior, although 
this has been disputed by sonie authorities. In the 
latter, it is merely an incident in the development of 
more extended structures. The results of compression 
have long been studied, but comi)aratively little atten- 
tion has been given to the occurrcn<'e of tension in 
areas wliere it has left evidence of its existence in the 
form of joints, normal or slip-faults, occasionally 
replaced by monocliiial folds, dykes, and other char- 
acteristic igneous phermmena. 

The distribution and direction of the jointing, the 
slip-faulting, and the dykes of western Europe f)f post- 
llercynian date, are all due to tension, prf>diicing 
stretching, fracture, and separation, and together they 
imply relative mo\ement, or drift, in the nx'ks with 
which they are associated. 

The most prevalent strike of these fractures in the 
British Isles and western Trance is from north north- 
west to south-south-east, implying a drift from east- 
north-east to west-south-west, or ^nce versa. However, 
in the Devon-Torn wall peninsula there appears to be 
a general downward slip to the south-west, modified 
later, it would seem, by a movement towards the north- 
west. In Skye the faults posterior to the igneous 
activity seem to show a similar change in the direction 
ol the tension. Jn the north-west of (kmnaught, of 
Ulsttu’, and of Sutherland the faults appear to strike 
as a rule north- cast and south-w'est, implying the 
jUTScnce of a drift to the north-west, but in western 
Ulster, and in Mayo, this appears to have been })recedcd 
by an earlier tension directed towards the south-west 
or south-south-\vest, indicated by the north-west and 
south-east or west-north-\vt;st and east-south-east basic 
dyk(;s. 

("losely connected with the drift of tlic surfac'e- blocks 
must be the stretching of the presumably plastic zone 
beneath. Indeed, it would .seem that it is this stretch- 
ing or slow flow which is the immediate cause of 
the minor Assuring of the crustal rocks. The blocks 
which are thus formt;d are then so disposed relatively 
to one another as to cover, so far as po.ssible, the ex- 
tended space. This may happen in two w^ays : 

In the south-western peninsula of England and other 
localities the fault-fractures had originally considerable 
hade, usually directed to the region of weakness, and 
the extension took j)lace by the downw\ard slip of the 
block on the upper side of each fault. 

In Skye and elsewhere the hade of the fissures seems 
Originally to have been practically vertical ; but the 
blocks between the faults were afterwards inclined, 
so that the beds which were formerly nearly horizontal 
now dip in a direction opposite to the faults. In this 
case the covering of the extended area is effected by 

^ the presidenUal delivered to the Geological Society of 

Londoo at ifae anaivemry meetiog on February 20, 
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the tilting of the blocks. It is prolKilfle tliat in such 
ra.ses the underlying magma lias, it is suggested, 
flowed in the direction of the hade of the faults. 

The volcanic acti\ ity in the west of Scotland and in 
the north-east of Ireland I'oinmenced, on the evidence 
of plant-remains, early in the iu)rene, and may have 
continued for a great portion of that period. The 
faulting which has liccn described must have been of 
still later date. It is indeed inijiossible to fix any 
limit to the continuaru'c of the hMision. How far it 
was present in Mesozoi(' times we cannot say with 
certainty, but it apparently had a beginning in the 
P(Tmian. 

I'he drift towards the west (soiilh-west or nortii- 
west) in western Euroix* seems to ha\ e been widespread, 
though greater in some regions than in others, but 
everywhere east-nnd-west distances appear to ha \'0 
been increased. 

We are not in a position to estimate the total amount 
of this extension. It could only be ( alculated if we 
knew the width of each joint, the hadi^ of each fault- 
plane, tile direction and amount of tlie. movement in 
it, and the thickness of each dyke. It does not, 
however, seem likely that tlie total relative change of 
distance between C'entral khirope and western Ireland 
has exceeded, say, 6 to 12 miles (10 or 20 km.) since 
Triassic times. 

The true significance of this drift becomes evident 
on examination of a depth-chart of the North Atlantic. 
It is at once seen that the approximately north-west 
and south-east strike of different forms of fracture that 
is .so prevalent in the Britisli T.sles and western France 
is related to the ocean-deep of which the north-eastern 
boundary runs roughly south-east and north-west, 
parallel to the hVcnch coast of the Bay of Bisi'ay, 
out into the open Atlantic ; and that the. north-east 
and south-west strike whicli is found in the north- 
west is apparently similarly related to the edge of the 
trough that extends from south-west to north-east 
beyond the Hebrides. TJie drifts to the south-west 
and north-west seem to be towards these abysmal 
regions of deep water, the crustal blocks being carried 
forward by the flow of the ])lastic region beneath. The 
formation or widening of these deeps cannot have 
greatly preceded the drift towards them, which seems 
to have culminated in Tertiary times. EVom what 
has been stated, there would seem to be reason to 
suppose that the development of the oceanic deep on 
the north-west of the British Isles was of a later date 
than that on the .south-west. 

The doctrine of the balance or “ isostasy of dif- 
ferent areas of the earth’s surface, which now seems 
to be firmly established, requires thiPt the continents 
should be composed of lighter materials than the floor 
of the deep sea. The former consist mainly of granite 
(including the foliated granite more usually described 
as granitoid gneiss) and of sedimentary rocks which, 
though widespread at the surface, form only a com- 
paratively small part of the whole. These are together 
conveniently referred to as sial. The ocean-beds must, 
on the other hand, be composed of heavier rocks made 
up of the silicates of iron, manganese, magnesium, and 
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calcium -the sima of vSuess. This conclusion is con- 
firmed l)y tlic greater “ magnetic permeability ’’ of the 
ocean 'floor compared with the continents, indicating in 
the former the presence of ferrous oxide.^ 

The distinction between sial and sirna appears to be 
the result of a primeval magmatic differentiation ()f 
the outer zones of the earth into a ligliter acid portion 
consisting mainly of silica with alumina., the alkalies, 
and much water and otlier \<>lalile constituents - that 
is to say, the typical magma of acid rocks such as 
granites and rhyolit(‘s - and a heavier basic portion 
corresponding to the magmas ot doleritcs and l^asalts, 
fxissirig d()ul)llcss below into that of the .still more 
liasic peridotites. 

There seems to bt! no doulit that Sness was right in 
supj)osing that tlic sima extends everywhere below the 
sial of the ('ontinents. "J'here is, liowever, considerable 
difference* ot opinion as to the thickne.ss of the con- 
tinental sial. Wegener'* supposes it to be so muc]\ 
as 63 miles (100 kin.). Tliis is founded largely 011 
llayfonl's level of isoslatic equilibrium or uniform 
density, which he placed at a depth of 71 miles (114 
km.). It was altcrwards reduced by Bowie to 60 miles 
(96 km.), which, however, appears to rc])resent the 
depth of the sial forming the downward extending 
folds of the Rocky Mountains. Doubtless in the 
Himalayas it would l.)e still greater, but in plains and 
plateaux the thitkness may perhaps range from 9 to 
40 miles (15 to 64 km.),^ It would depend on the 
altitude of the land and on the density of the sial. 
Nor is the depth to which the sial extends nece.ssarily 
the same as that of the depth of uniform density. In 
the older parts of the continental shields the latter is 
probably consideral)ly less than the former. 

The idea that ocean-depths are the result of founder- 
ing is wholly opposed to the doctrine of iso'stasy, for it 
implies that the rocks which form the floor of the 
oceans arc of the same comjiosition as those of the 
neighbouring continents. 

The only alternative is to conclude that the con- 
tinental masses of sial can, under the action of continu- 
ously applied external forces, slowly drift through the 
sima, and that they have thus moved apart and left 
the ocean-deeps between them. 

The magma of the granite of the .sial must, on 
account of the large amount of w^ater and other volatile 
constituents that it contained, have cooled to a com- 
paratively low temperature, say 600*^’ C., before it 
crystallised. These constituents were, however, elimin- 
ated and lost, so that it would thereafter require a 
much higher temperature to melt or even soften the 
rock, and the sedimentary constituents of the sial 
would (as a rule) prove equally refra^toIy^ 

The basic rocks that constitute the sima, especially 
if they are rich in iron, arc on the other hand less 
affected by the loss of volatile constituents. We may 
therefore expect that, at a temperature corresponding 
to comparatively moderate depths, they w^ould become 
to some extent plastic. 

The principle of isoslasy appears in fact to depend on 
the circumstance that, given sufficient time, by no 
means very long from the geological point of view, the 

* A. Wegener ; “ The Origin of Continontt. and Oceans/* 1924, pp. 3a-33* 

* Ibid> pf 37* ' 

* H. S. Washington’s estimate is from 1 $ to 20 km. (9 to I2j miles), 
Journ. Washington Acad. Sci., vol. 14 (i934)» P- 437^ 
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sima acts as a whole as a fluid in which the sial floats, 
to use Airy’s simile, like a log in water, or in Wegener’s 
w^ords, like ice-floes in the sea, although, it need 
scarcely be said, the viscosity of the sima (even at a 
fairly high temperature) is many thousands of times 
that of water. There is therefore nothing surprising 
in the Idocks of sial making their way through the 
sima, accompanied, it may be, by crystallised sima 
adhering to their k)WTr surfaces. 

It is to the major fissures of the earth’s crust, which 
are represented by the .ocean-deeps, that we must look 
for tlie fundamental cause of igneous activity in 
regions of tension. As the fissure opens, the under- 
lying sima magma will rise, in order to re-establish a 
condition of isustasy. This will be facilitated by the 
fart that the accompanying release of pressure will 
render the magma fluid, and at the same time cause it 
to expand. This expansion will be all the greater, on 
account of the volatile const ituepts in the magma. Its 
density will of course diminish correspondingly, and 
it will rise higher in the fissure than it would otherwise 
have done. 

In the course of time, however, a large proportion 
of the volatile constituents will cscajie, crystallisation 
commerK C, and the density increase, so that the column 
wall sink to a certain ex ten t."' 

Some idea of the depth from which the sima of 
ocean -deeps rises can be gatliered from the temperature 
of igneous magmas. Dr. 11 . II. Thomas, from an 
examination of the metamorphism of the xenoliths in 
the Loch Scridain magma -reservoir, arrived at the 
conclusion that it wais initiated at a temperature of 
nearly 1400’’ 'I'his figure rests on experiments wdtii 
dry metals, and must, he thinks, be reduced, if the 
presence of water under pressure be taken into account. 
Some heat may have been lost while tlie magma was 
rising, and during the course of its intrusion ; Init 
there may have been a slight acTession of tem])erature 
from oxidation or radio-activity. We may, liowever, 
assume for purposes ol illustration that the temjierature 
in the original position ot the magma was in the 
neighbourhood of J400" C. 

According to the calculations of Prof. L. 11 . Adams, 
which appear to rest on a sound basis, this tempera- 
ture would be ordinarily found at a depth of about 
72 miles (115 km.). This actual figure is, at best, a 
conjectural estimate ; but it would seem probable that 
some parts at least of the magma of igneous intrusions 
must come from a depth tliat cannot have been very 
much less. It w^ould therefore seem that the formation 
of these major fissures presents the most probable means 
by which material from great depths has reached the 
neighbourhood of the surface, a conclusion which is 
of some importance in considering the source of the 
metalliferous ores. 

Before the opening of a fissure, differentiation at such 
depths would be impossible, on account of the extreme 
viscosity of the magma under heavy pressure, but the 
release of pressure due to the oj^ening of the fissure 

* An indUcntal effect of the formation of rifts would be the lowering of 
the level of the sea. The area of the deeps Iviug below 15,000 feet {4573 
metres) is about a third ol that of the whole ocean. If, then, a tenth of 
these came into existence as rifts about the same time, m consequence of 
an average sinking of 7500 feet (22S7 metres), the surface of the sea would 
be lowered by about 250 feet (76 metres). These figure-* are, of course, only 
lutemlcxf to show that the effect would not be negligible. 

® Q.J.G.S., vol. 78 (1922), pp. 250-54, and “ Island of Mull,” Mem. Geol. 
Sorv., 1924, p. 278. 

* Joum. Washington Acad. Sci., vol. 14 {X934)» P* 4^8. 
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would result at once in an increase of fluidity. The 
first differentiation would be, in all probability, a 
repetition of the primordial process of differentiation 
into basic and acid magmas already mentioned, for 
the sima would a])pear to be capable of yielding 
another but smaller cro]) of an aqueous acid magma. 
This would be followed by further differentiation by 
crystallisation due to cooling as well as t»> loss of 
volatile constituents, with the result* that ultimately 
a wide range of igneous rocks would be evolved.” 
Before, however, differentiation ImuI advanr'cd very far, 
a series of lateral intrusions from the major fissures 
would ha\'e commenced. 'Fhe flow of the deep sub- 
crustal sima tow'ards the fissure would cause a tem- 
porary sinking of the adjoining crust, simultaneous 
with the rise of the magma in the fissure, with the result 
that, for a portion at least of the length of the column 
filling the fissure, the jiressure of the magma would 
exceed that of the siirrc^nding rock, so that intrusion 
would take place. 

As differentiation proceeded in the intruded magma, 
the j)rogress of the segregated acid magma would be 
retarded by local viscidity, caused ]>y the loss of a 
portion of the volatile constituents and by cooling at 
the surface of contact with the adjoining rock. This 
would not be the case wfith the ultra-basic and basic 
magmas below it (which would form by far the greater 
portion of the whole), as they contain less volatile 
constituents, and are less dt;pendent on them for their 
fluidity. Tlie ultra-basic and basic magmas would, 
therefore, progress more rapidly than the acid magma. 
In so doing they would let down the .still fluid portion 
of the acid magma above them until the latter reached 
the level of their flow. Here it would be protected 

* That the hra r>t tlic dilferentiation ot roek 1*^ into an 

a< k 1 . 111(1 h.isK’ 111.11^111. i to iny miiid, abiiiuliiTitlv piovcd by Di. W. A. 
ku.h.iitKon and O. Siice^hy\ .\iialv.i;> ot the lrt*(jiK*ucy ot igiieoii'. tn.igni.is 
ol (htlermt -i pen < ril.igcs. 'Pliii (UmiIv showt. two disluut peaks, one 
a' id and the other b.isn , Mm. , vul, nj (igJi), pp. 


from loss of volatile constituents, and the temperature 
of the surrounding rock would by this time have become 
little less than that of the magma itself. The acid 
would therefore follow the basic: magma in the channel 
of intrusion, a siu'c'ession whic:h correspomls \Try 
clo.sely to the order of intrusion of plutonic' magmas in 
the west of .Scotland and at the Li/arcl.’-^ 

flow far this lateral y>enetrali{>n will extend, and 
what form it will take, depend on tlie nature and 
struc:tiires of the rocks, and the eartlMnovcments that 
may .supervene. A magma may travel a considerable 
distance horizontally, or with a gentle* inclination 
upwairds— w'ithoiit any manifestation, other tlian the 
filling of fissures at right angles to the prevailing 
tension -until it meets with an obstacle, such as deeply- 
rooted mountain- folding, when it may form a tumefac- 
tion in the nature of a lac'colith whic'h will bec'ome a 
centre ol ignc'ous activity, and give rise to raejiating 
and c'onc'.entrie structures as well as plutonic rock- 
masses, or it may w'ell out in fissurc-erui)tions. Its 
progre.ss and manifestation'^ will be clue partly to the 
hydraulic pressure to which it is subjected, and partly 
to the expansive: force of its volatih- c:onstituenLts, and 
these will be assisted in some cases t)y faulting, bringing 
the magma into c'ontact with rocks under less pressure, 
into which it will penetrate along joint - or laiillqdanes. 
Of all these manilestations ol igneous activity, it is 
the occurrenc'e of parallel dykes that is u.sually the 
njost widely cxtendc^d, l)oth in spac'c and in time, and 
affords the most satisfactory evidence ol the area 
throughout which a subterranean magma has spread 
— .so far at least as it is ac('()in[)anied l^y a prevaU‘nce 
of tensional conditions above it 

• I h.nvc IcmK .idvotMtc'd such .it» cv|)l.iii.itu)u of the order of iiitiiisiou 
of plutonie rocks ui inv h'dims at tla' Impciial College of Scicure and 
TecUnolufjy I ui.iy add th.it the ultr.i'ha .ic would iuovcj iuoki 

r.ipidly lii.ui th(‘ b.isK . for, on a((ouid of the c\(.css ot tlu' dcu-ily of the 
basic ma/suna ovci tint ol tin' adjfunuie lock, the UMMinniu dUtcicuce <»f 
pressure will occur below it. 

{ 7 'o be tovtniitcd.) 


The Nutrition of Cattle. 


^IIE siihjec't of tlie feeding of cattle a.s.surnes im- 
portance from the large part their [frudiicts play 
in Imman dietaries. An accurate knowledges ol their 
metat)C)lism and nutriti\x* reejuirements, apart from its 
intrinsic scientific' interest, may lead both to more 
ec'onomic-al methods of feeding and at the same time 
to an improvement in the ciuality and cjuantity ol the 
products, meat and milk, obtained from them. In thi.s 
survey a brief account will be given of some recent work 
on the energy, protein and mineral requirements of 
these animals, with specdal reference to the production 
of milk in dairy cows. 

The measurement of the energy requirement resolves 
itself into the problem of estimating the heat given out 
by the animal, since to maintain the body in ec|uilibrium 
a similar amount of energy must be taken in in the food. 
The outpiiff of lieat can be measured directly by placing 
the ajamal in a calorimeter, or chamber in which the 
h^g^Klcmitted is measured by the amount absorbecl by 
current of cold water circulating tlirough the chamber \ 
the analysis of the ingoing and outgoing air at the same 
‘time will give the consumption of oxygen and output 
of carbon dioxide during the experimental period. 
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The method requirc*s the use ot elaborate at>puratus, 
.so that in practic'c tlie indirect method ol determination 
of the heat output is more frequently employed. In 
this the output of c'arhun dioxide and ('onsmnption ot 
oxygen are detcnniriecj over a sliort jierioci, and from 
tliese data, together with the \’aluc of the respiratory 
<iuotiont, i.e. the ratio of carbon dioxide produced to 
oxygen consumed, a \ailue can be lound for the heat, 
production wliich is sufliciently acc'urate for most 
purposes. The respiratory quotient conveys informa- 
tion as to the types of foodstuffs which are being 
oxidised in the body, and this information is es.sential 
since the heat profliK'ed \'aries according to the type 
of foodstuff, protein, fat or carbohydrate utilised. 

The problem of estimating the heat output in the 
case of cattle has been still further simplified by W. W. 
Braraan ( /. Btol. Cheni., i92.t, vol. 6o, p. 79) : the only 
data required are the output of carbon dioxide and tin* 
amount of food taken. In a large number of experi 
merits he has found that the ratio heat/('arbi)n dioxide 
is highest in starvation and falls steadily with incTcase 
in the amount of food eaten, the heat production in- 
creasing more sfowly than the carbon dioxide formed. 
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Tlic change is due to the fact that in starvation most 
of the heat produced comes from the oxidation of fat, 
which has a high calorie value, whereas the food is 
chietly carbohydrate with a relatively low calorie 
value. These experimcjnts enalile an in\x\stigator, by 
estimating the carbon dioxide production and noting 
the food consumption, to determim; the approximate 
heat output by applying the lornuila given by the 
author or by reading from the graph relating the ratio 
heat/carbon dioxide to tlie food consumjjtion, wliich is 
approximately a straight line. The heat output thus 
calculated agrei's ( losely with that actually observed in 
a calorimeter. 

A more elaborate, but more accurate, indirect method 
of estimating tlu* heat out])iit of cows has been utilised 
by J. A. Fries, W. W. llramun, and L). ('. ( ochrane 
(U.S. Dept, of Agricult., Bull. No. i2Sr, 1924). The 
method de[)ends on the fact that in an animal which is 
maintaining its weight, the heat output must equal 
the energy of the food actually utilised by the body 
during the c\pt:rimcntal period. Of the food taken, 
some is not absorl)ed and some is excreted in an in- 
completely oxidised form. The digestibility of the 
food is usually estimated by taking the difference 
between the amount eaten and tlie amount excreted in 
the heces, but the authors point out that in cattle, 
bacteria in the intestine play an important part in 
digestion. At the same time, one of the products of 
their fermentative action is a gas, methane, whilst the 
process itself is accompanied by an output of heat. 
The methane prodiu'ed has been estimated in the 
respiration calorimeter, and the heat of fermentation 
from the ratio of methane to carbon dioxide in the 
])roducts of fermentation. "I'he results show that 
when;as the digestible ]jortion of the food appears to be 
about 66 per cent, of that taken by estimation by the 
usual method, by taking account of the above two 
factors also, only about 50 per cent, of the food con- 
sumed is actually absorbed and available for energy 
and lieat production. The actual energy of the food 
w’as determined directly by the bomb calorimeter, and 
thus the actual energy available to the body is known. 
Nearly all this energy is available for maintenance, 
grow'th ((jr increase of protein or fat in the body), work, 
and the production of milk, about 10 per cent, being 
lost in the processes of digestion and in the formation 
and elimination of the excreta. The authors have 
compared the heat production calculated from the 
available energy of the food with that actually observed 
during the same ]jeriod in the respiration calorimeter 
and have obtained a very good agreement. The result 
indicates, in their opinion, that this method of “ in- 
direct calorimetry is sufficiently accurate for purposes 
of research in the feeding of farm animals.” 

Of the energy available to the body in the food, about 
half is requireetto maintain the body-weight constant: 
the remainder tan be utilised for increase in body 
weight or for milk production. The data show that a 
larger projxmtion of the energy available is found as 
energy in the milk than in any increase of body weight ; 
the process of milk formation appears to be more 
economical than that of body tissue and fat formation. 
The result suggests that the food materials are available 
directly for milk formation and do not liave to become 
body tissue hrst and milk, later. Of the available 
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energy, <>0 per cent, or more can, under certain con- 
ditions, be utilised in milk production. 

It is of course essential that the conditions of the 
experiment should be kept as constant as possible in 
different experiments. One factor which may introdm^e 
a disturbing element is the relative amount of tii.^^g 
s[)ent by the animal in the standing and lying positior^s. 
This subject has been considered in more detail 
J. A. Fries and M. Kriss {Amer. Journ. Physiol,, \q24, 
vol. 71, p. 60). They found that allowance muiig^ Vie 
made for the taking wp of heat by the floor on ^<^vh\ch 
the animal lie's in the respiration calorimc'ter, this 
being afterwards gi\cn up wdicn the animal 
making the heat output of this period too high. >‘The 
magnitude of this error can he ascertained by estim^ 
ing the caibon dioxide output and assuming that the 
ratio heat 'caibon dioxide is a constant. Making this 
allowanc e, it was found that the heat output of a 400 
kgm. cow increased by about* 25 calories per hour on 
standing. The authors rcc ommencl that the heat pro- 
duction he calculated to a standard clay ol twelve hours 
lying and twelve hours standing, so as to obtain uni- 
formity in the expression of the results obtained by 
different ohserv ers. 

It is of interest to note that in the later stages of 
gestation, a cow appears to require about 2 per tent, 
more food for maintenance than a non-pregnant animal 
of the same weight. 

The utilisation of protein in milk production has been 
considered by J. A. Fries, \V. W . Braman, and M. Kriss, 
and also more rec'cntly by K. B. horhes and K. W. 
Swift (Jouni. oj Dairy Sdcnce, jc> 24, vol. 7, p. Ji, and 
1925, vol. 8, p. 15). The tw'o sets ol experiments agree 
fairly well in show^ing that in vvelbiecl animals the utilisa- 
tion of protein for milk produc lion is about 40 per c'eiit. 
ol that available lor this purpose (that is, the digc'stible 
pjotein of the food less that recpiiic'd lor niainte'iianc'e). 
With decrease in the protein intake, however, the 
formei authors found that a larger pio])ortion of the 
availalile ])rc)tein, up to 85 pci cent., became available 
for milk prodiu'tion, since the nitrogen excTction tails 
pan passu with the drop in nitrogen intake, whilst the, 
nitrogen in the milk remains almost constant. With 
a higher percentage utilisation, however, the amount 
ol milk produc. ed tends to fall off, being increased again 
with increase in the protein intake. The optimum 
nitrogen intake w'as an amount of available nitrogen 
about 10 per cent, gicater than the nitrogen founcl in 
the milk produced. I'he animals maintained their 
weight, whereas with a larger protein intake the 
animals gained in weight by the deposition of fat, 
together with an increased formation ot body tissue. 
'The fac't that with low nitrogen intakes the quantity of 
milk produced tends to tall ciff in a cow producing a 
large amount daily, suggests that the level of optimum 
intake of nitrogen as regards the nitrogen of the milk 
is not the optimum level for the production of a large 
quantity of milk, which contains both fats and carbo- 1 
hydrates as well as protein, and therefore that the | 
animals should be well fed, if the best results as regards j 
milk production are to be obtained. ! 

In addition to the proteins, fats and carbohydr^ates j 
present in milk^ acc'ount should also be taken 01 its ^ 
vitamin and mineral content in estimating its quality. ! 
Ultimately these factors come from the food, in which 
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they should therefore be present, but the amounts 
passed into the milk may be greater than can be 
absorbed in the food, leading to a depletion of the 
animal’s own stores. This appears to occur especially 
in the case of the calcium of the milk. During liberal 
milk production on winter foodstuffs there may be a 
definite loss of calcium from tlic body ; on fresh food- 
stuffs this loss is less or may be absent (E. H. Eorbes, 
Washington Government Printing Oflice, 1924). This 
effect is quite proI)ably to ])e related to different 
amounts of vitamin A present ^in the dry and iresh 
green foodstuffs, but it seems to be clear that the cow 
should be encouraged to store as much calcium as 
possible in her body during her dry periods b}^ the 
giving of calcium, for example, in the form of bone 


meal, in addition to an adequate supply of frcKsh green 
foodstuffs. It is possible also that the addition of 
sodium phosphate to a dried ration may increase the 
milk yield after parturition, suggesting that this food 
may be deficient not only in calcium but also in 
phosphorus, or that the availability of these elements 
present in the food is impaired by a deficiency in the 
fat-soluble vitamin A. 

The general result ot all these investigations is that 
a dairy <'ow should he fed on an almndance ol fresh 
green food, containing a supply ot protein, etc., which 
is sufficient to maintain both the quantity ot the milk 
produced at a high level as well as its protein, mineral 
and vitamin content. If this be done, the supply of 
energy will certainly he adequate also. 


Current Topics and Events. 


ScTF.N'jiric aspects erf national life were honoured 
by the attention and interest given to them on two 
occasions last week by tlie King and Queen. Gii the 
afternoon of Wednesday, July 22, their Majesties 
visitecl tlic Royal Societv and examined with much 
interest many of the exhibits arranged for the annual 
eoiiA'ersa/ione of the Society held on the (iveiung 
ol the same day. 'fliey were also present at a lantern 
lecturit by Mr. h\ It. Smith, i-)irector ol Research at 
the Admiraltv, upon the bubicct of navigational 
d(‘t’ic(*s. On Thursday. July 23. the King and Queen 
visited the Koval Observatory, Greenwich, in eon- 
iH'xion with tlie celebration of the 25otii anniversary 
ol the loumlation of the Observatory. Tliey were 
received in the Oc tagon Room by Sir Frank Dyson 
and conducted round the Observ'atory. A number 
of members of the Hoard of Visitors and del(?gat(-'S 
from abroad of tlu^ InteruatioiiaJ Astronomical Union 
had the honour of being prosentt‘d to their Majesties. 

A .SLIGHT anticipation of dates was made in the 
celebration of the 250th anniversary of the Royal 
C)bservatory, Grccnwicdi, on July 23, in view of the 
presences in England ot the large body of foreign 
astrc:>nomers who had c'xmie lor the meeting of the 
International Astronomical ITnion at Cambridge. 
Actually the foundation stone of the Observatory was 
not laid until August 10, 1075, and Flamsteed did not 
come into residence until July 167O. However, an 
exact adherence to dates is seldom ])Ossible in these 
commemorations, and the circumstances amply 
justified the anticipation. The celebration was 
honoured by the presence of the King and Queen, 
this being the second visit of a British sovereign to 
the Observatory since its foundation ; the previous 
one was by George III. Although Charles 11 , showed 
so much interest in its foundation, there is no record 
extant of his having actually visited it. Their 
Majesties were conducted round the principal domes 
by the Astronomer - Royal, and later expressed the 
interest and pleasure that they liad derived from the 
,visit. It may be well to remind younger readers that 
our Sailor King ” has been through the complete 
course of a naval officer, and commanded a destroyer, 
so that he has a full knowledge of nautical a.stronom3^ 
The prime object of the foundation of the Observatory. 
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was to aid navigation ; this end has been kepi in 
view up to the present, as we see in the rating of 
chronometers, the dn^pping of time-balls at (Green- 
wich, Deal and elsewluM'e, a.iul the continued observa- 
tion of the positions ami motions (d sun, moon and 
fundamental stars. I'he evolution of the chrono- 
meter could be traced by the visit 01s, since the three 
earliest timepieces ol Harrison were exhibited. Two 
of them have lateK' been restored, and were actiuilly 
going, so that they could be compared with a large 
number of modern chronometers. 

The sudden death on July 26, at the age of sixty- 
five years, ot Mr. W. J. Bryan, orator, politician and 
Fundamentalist, has come as a shock to all who 
followed the course of the trial at Dayton, Tennessee, 
of Mr. J. 1 \ Scoyies, who was convicted of breaking 
the State law against teaching the truth of evolution- 
ary theory. Mr. Bryan conducted the prosecution 
ably, but during his examination by tlic defence, he 
made some remarkable statements as to the precise 
dating of events in the Biblical record. The F'lood 
was fixed as probably having taken place in 2348 n.c., 
while the confusion of tongues at the Tower of Babel 
was assigned to 2230 11. c. Mr. Bryan conceded that 
the SIX days of creation must be regarded as periods 
of time. A further admission that the creation 
might have continued for millions of years may 
perhaps open the way to some sort of accommoda- 
tion with geological evidence ; it might even admit 
of ail adju.stmcnt with the one hundred and thirty 
thousand years or so whicli at least seem to be 
demanded for man’s existence on this earth by the 
evidence of the stone implements of Lower Palreo- 
lithic Age — to say nothing of those of earlier date. 
In putting to Mr. Bryan tlic evidence for the existence 
of civilisation in China before the Bib^c creation 6000 
years ago, counsel was perhaps on somewhat un- 
certain ground, although the Shu-king begins with a 
record of the days of Yaou (2355 b.c.) and Shun, who 
brought to a close the .second patriarchal dynasty of 
China, founded by I'oh-hi in the year 2943 b.c. On 
the other hand, Mr, Bryan’s fellow-countryman, Mr, 
Pumpelly, estimated that the beginnings of the neo- 
lithic stratum which he excavated at Anau in Turke- 
stan dated back somewhat before 8000 b.c. 
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Although archticologists are inclined to regard Mr. 
Piinipelly’s dating at Anau as too early, and display 
the same hesitatioTi in accepting llie very high dating 
of M. de Morgan for the early civilisation he found 
at Susa, the results of recent excavations in Meso- 
potamia are of consKh'rable interest m relation to the 
question of early datings. I’lie work both at Kish 
and at Ur and tlie neighbouring site of Tel el-(^beid 
in the last two or tliree yeats has ('onsiderably cx- 
lend('d the pi^riod of antiquity of which the dating 
may be considered to have been fixed with a reasonable 
degree of accuracy. At Kisli, ior example, an in- 
.scription of Lugubud, king of Kish prior to 3100 n.c., 
has been discoviTed, and below the floor of the build- 
ing in which it was found lie 13 feel of debris, which 
on a conservative estimate would place the early 
occupation so tar back as 4300 to 3000 jlc. At Tel 
el-Obeid a marble socket of a gale lias been found 
w^hich bears the inscription of a king of the first 
dynasty at Ur. According to Babylonian tradition, 
this dynasty was the third to rule after the Flood. 
This discovery vindicates the existence oi the dynasty, 
which had hitherto been regarded as mythical like 
its two predecessors, and if tlie dead reckoning esti- 
mate of its beginning in 4600 b.c. is too high, 4000 
B.c. or 3900 would be a not unreasonable dale. In 
Egypt, as is wndl known, astronomical data are avail- 
able, though gaps in the records give some uncer- 
tainty to early dales. Dn the lowest estimate, liow- 
ever, the accession of Mitk^s, the first king of the First 
Dynasty, is assigned to 3400 n.c., while the calendar 
was introduced in 4241 H.c. 

In a speech delivered at a luncheon of the Jiritish 
Optical ln.strument Manufacturers’ Association on 
Thursday, July 23, Mr. E. Twymau, the jiresident, 
gave an instruclivx and encouraging review of the 
present technical condition of the optical instrument 
indu.stry of (rreat Britain. It is vncII known tliat the 
industry has suffered enormously during the financial 
and commercial decline of the jiast lew years. It is 
not so well knowm, however, that these years have 
been for the industr\’ a period of experiment and de- 
velopment, of pTolonged and successful effort towards 
improving its products, inventing and putting new 
products on the market, and incrca.sing its (‘(luipnient 
for producing. I'hc experimental and research ivork 
carried out continuously by members of the industry 
has resulted not only^ in an increase in the range of 
products, but also m developments of real scientific 
importance. From many examples quoted, it would 
seem probable that most of the research of the world, 
in certain fields of prime importance in modern 
physics, is be,ing done with British - made instru- 
ments. The growing use of optical instruments for 
the control of industrial processes, and lor maintaining 
a high and uniform standard of quality in the pro- 
ductions of important industries, has undoubtedly 
been encouragctl by the fact that these industries 
have been aide to obtain from British optical firms 
suitable instruments, often very complex and de- 
signed with great inventive ability to achieve the 
particular end desired. The technical advances and 
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achievements in regard to the design and production 
of optical instruments, enumerated by Mr. Twyman, 
give evidence that the industrj^ is active in invention 
and development and in the application of the 
results of scientific, research conducted by it or on its 
behalf. The result is seen in its ever - improving 
position in the race for teclinieal supremacy. 

A MEETING, Crillcd by the Optical Society to con- 
sider the desirability of arranging an Optical Con- 
vention in i()2b, was field at tlie Royal Society of 
Arts on Tuesday, July 21. Sir Herbert Jackson 
presided, and llicrc were present representatives of 
all branches of the optical and scientific instrument 
indu.stry, together with repres(uitatives of cognate 
scientific aiul technical societies, and others interested 
in 1h(‘ tlieory and practice of optical science and in 
the use of optical instruments. The chairman inti- 
mated tliat live oliject of tlie jyoposed Convention was 
to bring before the notice of the scientific and general 
public the many and important dcvelojinients which 
had taken place in nxxiiit years in British optical 
apparatus and instruments, and to show that the 
products of the optical glass industry and the optical 
instrument industry of Great Britain were well able 
to compete wath those of foreign competitors. It was 
for the manufacturers to decide whctlier the time 
was opportune for holding such a convention. Sc\ oral 
of those present spokt'. in favour of I he proposal, iind 
it was resolved tliat a British Optical Convention be 
held at the Imperial College of Science and I’echtiology, 
South Kensington, in July 1920, and that a 
guarantee fund of 2000/. be raised, if possible*, belore 
October i, 1923. it was aiinoniu ed that the Council 
of the Optical .Society had already agreed to contri- 
bute a sum of 200/. towards such a fund. Tlierealter, 
a general committee consisting of those priisent was 
formed, and an executive coiumilLec nominated, with 
powers to make the necessary arrangements. De- 
tailed proposals will be published with regaid to the 
scope and scheme of the ('convention as soon as the 
executive committee has considered the various 
matters involved. 

The second of the annual conversaziones of the 
Royal Society was held in the Society’s rooms on 
July 22. The majority of the exhibits arranged for 
the occasion were also sliown at the lirst conversazione 
(JS’aturk, May 23, p. 819). Among the fresh exhibits 
were .six models of early locomotive engines, pieces of 
apparatus used by Sir William and Sir John Herscliel 
and a replica of an early Egyptian astronomical 
instrument. This instrument, the “ Merkhet ” of 
the Egyptians, and the " u)poX 6 ytov " of the Greeks, 
was used to lay out a meridian line and to note the 
meridian passage of stars for determining the time in 
connexion with temple ceremonies. The original in 
Berlin dates from about 700 b.c., but the instrument 
was in use very much earlier. These exhibits were 
shown by the Science Museum. Mr. W. Bateson 
and Mr. R. J. Chittenden (John Innes Horti- 
cultural Institution) showed examples of root-cuttings 
and plant-chimseras in Pelargonium. Plants raised 
from buds formed on roots may differ from those 
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raised from shoots, demonstrating t)ie existence of 
an inner component. The plant may he (i) male 
(^) female only, (3) sterile, whereas the inner 
component is in each a normal hermaphrodite. The 
distinction is probably in epidermis alone. Zonal 
Pelargoniums raised by cross-fertilisation belween 
green and albino tissues show the artiticinl formation 
of chimaTas. Kothamsied KxptM imental Station had 
an exhibit illustrating the inoculation of lucerne with 
nitrogen-hxing bacteria (Mr. H. (i. 'riiornton ami 
l^rof. N. (iangulcc). A motile *stage has been dis- 
covered in the lifc-('yclc of Bacillus yadincola, the 
organism forming nodules on the roots of leguminous 
plants within whii'h nitrogen is collect(‘d and utilised 
by the ]ilant. 'I'his stage is connected with the 
spiead ot the bacteria through soil. The results 
have been applicfl, with .some success, to the practical 
problem of inoculating the lucerne crop. The 
^.‘atlonal Physical J.aboratorv showed a Guild colon- 
. meter for lundamental investigations in colour vision 
} (Mr. T. Smith), iaglit from a single soiirc(‘, after 
j passing through gelatine filters of three selected 
J colours arranged • symmetrically about the circum- 
, fercnce of a circle, is brought to a common axis by 
a rotating ])rism. The mixture thus obtaineil is 
pre.senlecl siile by side with the* colour to be measured 
' by means of a jiholometric culic. 

A r th(' C onference ol Women in Science. Industrv 
■land C'omnuuve, held at tlu' Pritish TCinpire Kxhibition 
,• 011 Jul\ i3'uS, Miss C\ W Koir read a paper on the 
I'ctlect of wcllare work upon health and etticiency. 

• iMiss Kerr out lined IIkj history of the welfare move- 
ment and pointed out that the earliest experiments in 
^'‘Welfare \vork were initiated in engineering factories. 
-The ehief branches of welfare were considered and a 
special plea put lorward for the adecpiati! provision 
''of food for the workers. Many firms arc still without 
>;Canteens, and tho.se which do have them often Jail 

see that the fof)d is interesting and ap^ietising. 
|Thc proper s(‘h*ctioii of workers was discussed and an 
fShteresting suggestion made that many operations 
|jbould lie w'ell performed by people not of robust 
^hyshpie, provided that the conditions were gootl. 
lyiie advantage to a delicate yier.soii who fimls his job 

1 kiuiws he can do it well cannot be Crilculated only 
py liis eflicicnc}" at woik ; the mental etfect is prob- 
|iidy the cause of the improvement related by the 
PTiter ill connexion with a tobacco factory. One 
Ifvoukl like to see the engineering metaphor disappear 
fjrorn these discussions. The wTiter of this pajier 
[cpiotes the phrase " Human Engineering ” as an apt 
'description of w' elf arc work and calls food for the 
'producers,” ” fuel for the human machines.” J'he.se 
phrases stand for a mechanical interpretation of life 
which has been, and still is, the cause of no little 
trouble in the industrial world. A machine is a 
means to an end : Can that be true of a human 
being ? 

Mr. Goyder, of Mill Hill School, has maintained 
two-way radio communication with the leader of 
the MacMillan Expedition in the Arctic. When 
communication was first established on July 18, 
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the Boufdoin, with Captain MacMillan on board, 
was at Hopedale, Labrador, but 011 July 24 she w'as 
crossing the Arctic Circle. 'Hie two slops, the Peary 
and the Bowdom, are proceeding lo th(‘ir base at 
JHah in (ireenlami, and it is hoped to make an 
.'KToplane base at C'ay>e Thomas Hubbard in Axt'l 
Heiberg T.and Mr. (io\der works wath a 250-watt 
Milliard valve on a wavt'-lengl h of 40 metres. He 
onlv uses a .single wiri' Hertz aerial, but he reeeivi's 
on a special circuit devised bv Mr. Keiiuirt/, who 
operates the radio a]:)paratiis on the l^oiodoin, 'Fhc 
messages are receiveil best betw^eeii midnight and 
six o’clock in the morning. Mr. GovdtT lias himself 
transmiltotl to America several messages from the 
explorers to their Iriends It will be renieinbtM'ed 
that he w'.as the first to m.nntain two -wav communica- 
tion between tbeat Hritain and Niwv Zealand. Mr. 
Goyder is to be congratulated on his succ ess, wdiich 
will raise the status of British amateur radio-tele- 
grapliy. 

I the annual gtateral mcvting of the Marconi 
International Mariiu* Commnmcation (.*0,, Ltd., hekl 
on July 2|, Senator Marconi gave an interesting 
sketch of the lines on which radio signalling is develop- 
ing on board ship. During the past two >a.‘ars, 
nunieroLis experiments have beem made to find out 
how' far radio telephony is desirable and prficticable 
in the mercantile marine. 'Trials w'ere made m 
trawlers as well as in liners, lioth between ships 
and between ships and sliore. 'The results obtained 
prove that there is no technical difficulty in the way 
(d accomplishing a satisfactory service ot duplex 
radio telejihony lietween ship and ship when they 
arc on the high seas and aw^ay from the areas of 
congested radio-telegrajihic trattic. In 011c instance 
a range of nearly yoo miles was covered. If a demand 
arises by ship's commanders and pas.sengcrs, it can 
easily be met. There is, however, no likelihood at 
pre.sent ol radio telegraphy' at sea being superseded 
by radio telephony'. Wdieii financial matters are IKss 
stringent, it is probable that shipowners wdth the 
collaboration of the J^osl Office wall give facilities 
for conversation bctw'een passengers and shore 
stalions. The Board of Trade has rc'cently made a 
regulation under which the use of a radio automatic 
calling device is made comjmlsory for dll ocean- 
going ve.ssels the crews of which number less than 
50. Shiyiowmers, how'cver, are appealing against 
this regulation as they consider that fhe present 
time is inopportune lor increasing tlicir liiiancial 
burdens. Senator Marconi said tliat there has been 
a rapid increase in the demand for his company’s 
direction fiuiler, wdiich has proved of great value 
to navigation, especiallv in foggy and rcimy w'eatUer. 
A ship fitted wdth this device is able to assist other 
ships in its neighbourhood b\^ setidiiig them their 
positions. 

Since the War, France has paid particular atten- 
tion to securing its economic independence of other 
nations. Great attention has therefore been paid to 
developing ” la Jiouille blanche,” or water power, so 
called to distinguish it from ** la houillc noire,” or 
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coal, from which thermal power is developed. As 
the total possible power output of the mountain 
torrents of the Pyrenees and the Alps and of the 
Rhone, the Garonne, and the Rhine is several times 
greater than the power equivalent of the present 
French output of coal, then' is plenty of scope for 
industrial development. In connexion with the 
present exhibition of “ La Houille Blanche " at 
Grenoble (May- November) the Revue Sciepttfujue has 
published an excellent historical ami industrial 
account of the state of the art of hydro-electrics. It 
is interesting to remember that h'ourncyron in 1837 
installed at Saint-Blasicn in the Black Forest small 
water turbines 31 cm. in diameter, producing 60 horse 
power, the fall bemg 114 metres. The efticicney of 
the machint's was no less than 80 ])er cent., which 
is quite c()ni parable with that of the best modern 
maebines. In the historical survey an account is 
given of the work in liyclrodynamics done by Pascal, 
D’Alembert, I.agraiigc, T-aplace, Poisson. Cauchy, 
and others down to Poncelet and Girard. Interesting 
portraits are given of the brench scientific', workers. 
In the technological section illustrations are given of 
the chief steam and water-power stations in France, 
and methods are indicated for accelerating the de- 
velopment of industry by distributing electric power 
over wide areas. 11, Barodi, the engineer to the 
Compaguie d'Grleans, contributes a thoiightful paper 
on the different policies adopted by the various 
countries of the world vvith regard to railways operated 
by electric traction, and more particularly those 
which utilise w’atcr jiowcr through the medium of 
electricity. The curves he gives indicate clearly when 
electric traction becomes a commercial proposition. 

Thk River Pollution Committee of the Ministry of 
Agriculture and Fisheries, having learned that the 
iniprevSsion prevails in many (juarters that the Com- 
mittee is antagonistic to the use of tar in the pre- 
paration of road surfaces, is anxious to correct this 
impression. The Committee is concerned solely with 
the question of river pollution from the point of view 
of the fishery interest. The constituents of tar, if 
they find access to a river, are most injurious to fish 
and their food, and the Committee earnestly advocates 
the avoidance of the use on any road, the washings 
from which arc likely to find their way directly into 
a stream, of any road dressing containing tar or tar 
products. WavShings from bituminous surfaces are, 
however, innocuous to tish and their food, and the 
Committee has advocated the use on roads in 
proximity to streams of bituminous dressings. 
Obviously, the roads with which tlus Committee is 
concerned constitute only a small fraction of the total 
roads of thet country. The Committee’s policy has 
been solely to urge upon all road authorities that 
care should be taken to avoid the use of tar at what 
are the danger points from the point of view of 
pollution. The Committee lias examined a number 
of preparations for road-surfacing, and is prepared, 
if consulted by road authorities or other persons 
concerned, to advise them as to the suitability for 
use in proximity to streams of sucti preparations as 
they have examined. 
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HeatiifikldHall, Watt*s residence atBirmingham, 
where he lived from 1769 until his death, is now in 
course of being demolished to make way for new 
buildings which are to be erected on what -was once 
his estate. Fortunately, however, all the machines, 
tools, benches, etc., from Watt’s workshop have been 
presented by Major Gibson Watt to the Science 
Mij.seum at South Kensington, where on the ground 
floor of the nc!^ building, not far from three of the 
engines which were built by the firm of Boulton and 
Watt between 1777* and 1797, an accurate reproduc-. 
tion of James Watt’s workshop has just been com- 
pleted. The present owners have generously presented 
tlie door, windows, flooring, etc., of tlie old room, so 
that it has been possible to produce a replica of the 
old attic, anti in it to arrange the contents as they 
were at the time of Watt’s death. The two copying 
sculpture machines, the lathe, and benches, boxes of 
tools, tables, etc., take up *^^too much space for the 
public to circulate in tlie room, but a large plate glass 
window' in one of the walls allow'^s the workshop and 
its contents to be seen readily. 

Tiik following officers of the Institution of Electrical 
Engineers have been elected : — President, Mr. R. A. 
Cbattock ; Vice-Presidents, Lieut. -Col. K. Edgeumbe, 
IVof. W. M. Thornton; Hon. Treasurer, Mr. P. D. 
Tuckett. 

At the annual general meeting of the Royal Society 
of New South Wales, held on May 6, the following 
officers wxTe elected : — President, Prof. R. 1 ). Watt; 
Vice-Presidents, Mr. J. Nanglc, Mr. E. C. Andrews, 
Mr. C. A. SussmiJeh, and Dr. C. Anderson ; Hon. 
Treasurer, T’rof. H. G. Chajiman ; Hon. Secretaries, 
Mr. R. H. Cambage and Dr. R. Greig-Smith. 

Sir Ernkst and Lady Rutherford left Great 
Britain for Australia and New Zealand on July 25, 
on the s.s. Ascanins, bound for Adelaide. While 
their main object is to visit their parents and relatives 
in New Zealand, Sir Ernest has also promised to 
deliver lectures on aspects of modern physics in some 
of the chief cities of Australia and New Zealand. 
They hope to return to England in January 1926. 

At the annual meeting of the Museums Association 
held at Exeter on J uly 7, the following resolution was 
passed : — “ That the Museums Association desires to 
place on record its opinion that the present reckless 
destruction of animal- and plant life by collectors and 
others will, if continued, result in a deplorable loss to 
posterity/' Mr. J. Bailey, late of the Circulating 
Department of the Victoria and Albert Museum, 
London, was elected president of the Association for 
the year 1925-26. The next conference will be held 
at Bournemouth in July 1926. 

Prof. A. A. Michelson, professor of physics in 
the University of Chicago, has been appointed to the 
first of the distinguished service professorships which 
have been established in that University. These 
professorships form part of a development schenie 
which, we learn from Science, has been instituted with 
the view of raising a new endowment fund of 6,000,000 
dollars. Special efforts were nrnde to obtain funds 
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in sums of 200,000 dollars, the incomes from which 
would be devoted to professorships such as that now 
conferred on Prof. Michelson. The present professor- 
ship is due to the generosity of Mr. M. verson, of 
Chicago, formerly president of the lioard of trustc*es 
and donor of the liyerson Physical l.alioratory of the 
University. 

The cuitnnin meeting of the Ins4itnte of Metals 
is to be held at (ilasgow on Sejitt'niluT i-y under 
the pn'sideTK'.y oj Prof. T. Turuer, I'eenev proh^ssor 
of metallurgy in tlu’; University of Birniinghain. The 
proceedings 0OTnTneiie(‘ with the lourth autumn 
lecture, by Sir John Dewiance, who will take as his 
subject " h.diication, Kesearch and Standardisa- 
tion. ' Sixteen pa])ers on various asjieets ol the 
constitution and pn^perties of metals and allo\'s are 
to iK'i submitted for discii.ssion at the meeting. 'I'he 
lighter side ol the programme annouiu'es \ isits to 
'vorks and jilaces of interest in tlie neighbourliood 
of (Tlasgow, and special airangements an* being 
made for the eiilertainnHmt ol the ladies pre.sent. 
Kailvay Aouchers enabling membi'rs of tlu' Institute 
and their Inends to ])nrchase ndiirn railway tickets 
to (ilasgow at the rale ol a single Ian* and a 
third can lu* obtained from tlu* sc'dctary of the 
Institute ol Metals, N'ictoria Street, Loudon, 
S.W.i. 
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The Council of the. Institution of Kleclncal 
Engineers, which took an important part in founding 
the Society of Radiographers in the year 1920, and, 
under that Society’s constitution, has up to now 
nominated six out of tlu* eighteen membe^rs ol the 
vSociety's Uonncil, has withdrawn its nominees and 
terminated the Institution’s connexion with the 
Societv. This action has lu'on taken lu'causc the 
majority of the Council ol the vSociety of Radio- 
graphers has resolved upon cuTlain alterations ol the 
Society’s articles. sNilh which the t'ouncil of the 
Institulion of hdectrical JCngineers is m entire dis- 
agreement, as in the (‘oiiiicirs ojiinion these altc'.ra- 
tions will materlalK lower the prolcissional status of 
iioii-mcdically cpialifurl radiograplu*rs. 

Ain»r,i(‘ \TioNS are inviti'd for the following appoint- 
ments, on or before tlie dates mentioned ; An 
advisory agriiiiUural economist at the Seale-Hayne 
Agncullural Colli'gc, Newton Abbot I'Jie Secretary 
and Bursar f August 4). A s(*coiid a.ssislantin botanv 
in the rniversily of Abcrdc'cn riie Sc'cretary 
(.August Ki). An as.sistaiit h'diircr in ph\^slcs at the 
lhiiv(*rsitv (x)llege of Wales, Aberystwyth — ddie 
Secretarv (.August 3^)). .A laboratoi s' assistant for 
the X'eterinary Ker.earch Department of tlie (Joverii- 
ment of Uganda — The Crown Agents for the CoIonic'S, 

Millbank, Westnnnslc'r, S.W.i, tpioting M13 Sod, 
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Our Astronomical Column. 


Thi JriiVN: l)\s. — A matter that excited iniieli 
iiiteiest was st‘ttlc*d by the* I nternatiomd Astroncnmcal 
Union, altt'i* a long discnssion, bv a consid(*rable 
inajontv. Wlien it wasdecidc'd that tlu* astronomical 
dav should liegin at inulnight, instead of noon, a 
di\ersit\' ol view was mam test erl as to whether the 
Julian (lay should follow suit, or begin at ruion, as 
lieietoiore. Sjicaking broadly, the t(urnei vii'W' was 
Jield 111 ,\merica, the latter in h.uropty The,* matter 
IS of especial importance* for \ anable-slar observers, 
since it has for long been the custom to use the Julian 
day both lor the elements of tlu'se and for recording 
obscrv at ions. 

it was liirther pointed out that tlie wdiolc ])oint of 
the institution of tlu* Julian dav sNstem was to have 
a method of recording time that should In* independcait 
of all changes of style or calendar chang(*s, and that 
once ('stablislu'd such a system should not be lightly 
broken. It was, md(X'd, admitted that there had been 
a change of two hours since its institution ; its In'gin- 
ning was tlicn no<.)n at Alexandria, afterwards altered 
to (Greenwich noon. However, a change of two hours 
applied to ( omparativcly rough early observations is 
of little moment compared w’ith a change of twelve 
hours in ac'curate modern obscr\ ations. Many of the 
Americans, including Prof, Shapley, admitted the 
force of these arguments, and supported the retention 
of the noon Vieginning, vvliich was afterwards con- 
firmed by tlie Union as a whok^. 

An endeavour was also made t(7 agree on a name 
for the neW' astronomical day that begins at (ireenwich 
midniglit. A very large section expressed disapproval 
of continuing to use the phrase Greenwich Mean Time 
for the new .system, but no alternative w^as found that 
comiTianded general assent ; it was agreed to leave 
the matter open, as being comparatively unimportant, 
provided one made clear what time-system one was 
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using. I'lu* htlo “ UniNCiSLil Tunc” mcl with most 
support, and tlu* Aslronomcr-JCciNal said lie would 
endeavour to get this name inscrt(*d in the N'antical 
Alinanae as a si'cond title*, (ir«*en\vi('h Alcan Time 
(.continuing to be the* lir.st title 

Them ruK \i IONS OK Minor lh...\NKi (>.44, 1 Iii)al('»o. — 
Discovuired by Dr, Jkiade of Bergedorf in i<)20, 
Hidalgo IS one of tlu* most int('ri*sting of the iniiVor 
planets, Vicing ni*ar the orbit ol Mars when in peri- 
liclion, and near that oJ Saturn when in aphelion. 
Its period, 1355 yc^ars, (lo(*s not diller gn-ritly from that 
of Jmuter , its orbit is inclimHl to tlu* ecliptic at the 
high angle ot 43'', the greatest of any minor planet. 
However, its passages of the dese'.eiuhng node “takes 
[) 1 ace not more than half a nnil'from Jupiter’s orbit, 
and the (piestion of the perturbations )jy the; latter 
is of interest. Mr. K. Janl/.en in ve.stigatos the 
secular perturbations by Jupiter in P>nll(:‘tin of Vilno 
OV>servatory, No. 5, using the method given by Hills 
in vok I of the Amcr. Kpliem. I’api'rs. The circle of 
eccentric ammialy was divided into 102 parts, this 
large number being necessary owing to tlu* near 
approach to Jupiter’s orbit, wLich occiir.s when 

E- 83". 

The final values of the secular perturbations of tlie 
elements are, c -i-T4"'*4, i - i(V'*2, ii - v- 

I.+ 57"*b. The method ot special ])erturbations 
woLihl liave to be used at the time of a near approach 
of the two bodies ; there was actuallv a fairly near 
approach (less than an astronomical unit) in 1922. 
T'his was prohaVily the closest in tlu; last century or 
tliereabouts. 

Some authprities are inclined to rank this bodv as 
a comet rather than a planet. It seems, however, 
better to limit the term comet to bodies showing 
nebulosity. Hidalgo always appeared stellar. 
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Research Items. 


The “ Lost City of Nevada.” — Dr. M. R. 
ilarrington, of the Museum of the American Indian, 
ileye Foundation, contributes to the Scientific 
American for July an account of the excavation of 
the Pueblo Grander cle Nevada, also known as the 
” I.ost City,” which began in November last. This 
settlement is probably one of the oldest in North 
America, north of Mexico, antedating the cliff 
dwellings of New Mexico and Arizona. It lies 
scattered along the banks of the Muddy River over 
a distance of five or six miles, with a greatest breadth 
of a mile. About thirty houses have been uncovered. 
(Jn the floors and in graves have been found imple- 
ments of bone and stone, pottery and ornaments of 
shell and tunpioise. The inhabitants gathered wild 
natural products, but also fanned, raising corn, beans 
and squashes. They had no domesticated animals 
except the dog, and hunted deer, mountain sheep, 
and the jack rabbit, though the hones of game animals 
are not nuiiK'rous. Considerable progress had been 
made in weaving and dyeing. The pottery lias a 
general resemblance to Pueblo but belongs to an 
early period, wliile the dwellings are of the primitive 
type, consisting of an oval pit two or three feet deep, 
which must have had a superstructure of poles and 
matting. The development in type of the dwelling 
shows that Pueblo CTrando belongs to the close of 
the pre-Pueblo and the beginning of the Pueblo period. 

Decorative Dicsigns on Carved Wooden Food- 
Bowls, i'OKTUGinisE East Africa. — Some interesting 
notes on the origin of the decorations on carved 
wooden food-bowls among the Va-Leuge and Va- 
Cliopi of Portuguese East Africa arc contributed by 
Miss E. Dora Kady to VoL ii, Pari 2, of the Annals 
of the I'ransvaal Museum, iioth peoples have an 
elaborate syslt'in ot hair-dressing, varying with the 
grcjat social events and crises of their life. The food- 
bowls, generally circular m shape, when turned upvSido 
down arc rcgariled as human heads, and the little 
plaitings of the hair which are grouped together in a 
triangular shape are reproduced on them as incised 
triangles. A notched arrangement, forming a series 
of lozenges at the base of each triangle, is also copied 
from the hair, though on the bowls the place of the 
lozenge is sonudiines taken by a chevron. The 
absence of the chevron or lozenge on the bowl pattern 
represents the hair of widows and uninitiated girls. 
If the lozenge is very small it indicates an initiated 
girl 6r one ready for marriage. 'I'he t:hevrou means 
that the woman's husband is ill, some think recently 
deceased. A hair-parting encircling the head is also 
reproduced on the bowl, where by some it is said to 
represent the line of scalping or decapitation followed 
formerly when the Va-Chopi were head-hunters. 

American ()AKS.--"J'he twentieth volume of the 
Memoirs of the National Academy of Sciences 
(U.S.A.) is devoted to a monograph by Dr. Wrn. 
Treleaae of the oaks inhabiting the New World. 
Although the paks of the United States and Canada 
have been reviewed from tinu* to time by Sargent 
and other American bc>tanists, no such comprehensive 
work as this, which deals with the genus Quercus as 
represented on the entire continent, has appeared 
before. The region occupied by the American oaks 
extends from Canada southwards to the Columbian 
Andes and Cuba, the greatest aggr(jgation of types 
occurring in the highlands of Mexico. Dr. Trelease 
divides them into three main sections, namely, the 
white oaks (Leucobalanus), the red oaks (Erythro- 
balanusj, and a small intermediate oak (J’rotobalanus). , 
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These sections are subdivided into numerous groups, 
for each of which a detailed general description is 
provided, the individual species being differentiated 
by one or more leading characters only; but new 
species, of which the author has made a considerable 
number, are described in full. The geographical 
range of each grouj) and species is defined, and an 
adequate, though not necessarily complete, synonymy 
is given. The rt‘aJ value of such a work as this can 
only be appreciated of course by long and continued 
use. but there can be no doubt that it has simplified 
for the student the very intricate and difficult problem 
of the American oaks, and brought into convenient . 
compass a vast amount of exact information con- , 
cerning them. The introductory essay, dealing with 
the history of the genus, details of structure in stem, 
leaf, flower, and fruit, taxonomy, geographical dis- 
tribution, hybridily, and the fossil botany of oaks, is 
admirably written, f'or purpose of preparing 
this nionogray)h, which is illustrated by 420 plates, 
the author has studied the material in all the great > 
herbaria of the world. 

Leaf Shape. — The factors controlling leaf shape 
arc undoubtedly various and differ imfler different 
conditions, but Dr. W. H. Pearsall and Miss Alice 
M. llanbysccrn to throw some light upon them in the 
experimental study of Potamogeton perfohaim, which 
they report upon in the Netv Phytologist, vol. 24, No. 2. 
Using Pond’s method of enclosing the root system 
in one cnlturc solution and the submeiged shoot 
system in another, they are able to analyse the effect 
of ditferent solutions upon growth. Their results 
make clear Ihc great importanc(i of the ratio of 
calcium to ]K)ta.ssium and .sodium ions in tl\c solution 
upon the relative* length and breadth of the leaf, 
w'hilst their analysis of this diftercnce shows it mnst 
be attributed to a difterent activity of the meristeni 
when growing in solutions wliich vary in the relative 
proportions of the.se ions 'I'hcir conclusion is that 
with this variable spticies, cliangos in leaf form are 
usually determined und(*r natural conditions by the 
calcium content of the soil and to a less extent by 
light. 

On Ammonites via Nautilus. — A paper by Martin 
Schmidt entitled ” Amnioniienstndien ” (Pot'fscJfr. 
Geol. nnd Paldonlul,, Hft. ro) covers a far wider held 
than its title would indicalc. 'I'he first portion, illus- 
trated by an excellent plate, treats of new and little- 
known Ammonites from the Schw'abian Lower Lias. 
The second portion contains a general summary of 
what is known concerning Nautilus, including a 
histological section by Max Rauther, followed by an 
attempt to apply that knowledge to the study of the 
Ammonites. The author favours the idea that the 
Ammonites were plankton feeders and their successive 
modifications and destruction were entailed by the 
altered habits and extinction of their food. 

Palaeontological Histology. — The Nigerian 
’Government has published (Geological Survey of 
Nigeria, Occasional Paper No. 2) an account by F^aron . 
Nopesa of some fragments of fossil reptiles from 
Sokoto. These are for the most part Crocodilian or '! 
Deinosaurian, but are too fragmentary to yield much ' 
information beyond the suggestion that the beds in 
wliich they occur are I^ower Eocene in age. The 
chief interest in the paper lies in the application of 
histological methods to pakeontology, whereby it 
seems possible from the structure of the Haversian 
canals to distinguish Crocodilia from Deinosauria. 
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Further investigation along these lines should lea<l to 
interesting results. 

Arch.®opteryx. — D r. Pclronievics has continued 
his investigations on tlie genus Arr.hieopteryx, which 
he began upon the specimen in the Hritish’Museuni, 
by a study of the example in J 3 erlin. From a com- 
parison of the two he comes to the conclusion that, 
so far from being the same species, tlicv represent two 
different sub-classes of birds. F'or tli^‘ British IMiiseiiin 
specimen he retains the name .\rclueopteryx, and calls 
the Jlerlin one Archa-ornis. 'Phe first is considered to 
be a primitive ratite and the second a primitive 
carinate. In general Archaiopteryx .shows the more 
primitive cliaractcrs of the two. ' 'I'he author comes 
to conclusions, wliich are certainly not those ot the 
text-book, that the ancestor of birds is to be sought 
in a primitive group of the LactTtilia and that the 
resemblances which have led investigators to see some 
athnity between birds and tlie Deinosaurs are to be 
interpreted as due to exmx ergencc. Tlie paper is 
published in the Ghdo^iijitcs (fr In fVniinsnlo 

Balkaiiiquc, vol, 8. 

1 'iiE Minv.kal Jddi nosite. — The red-brown altera- 
tion product of olivine known as iddingsite has become 
very familiar to petrologists during the last thirty 
years, but hitherto its nature and projierties have 
lieon only vaguely realised. C. S. Boss and F. V. 
Shannon hav'e now presented a. carelul study ol the 
material in the I ‘roc. F.S. Nat. Mu.seum, vol. 67, 
No. 2579, T925. Tlu.y conclude that iddingsite is not 
a procluct of weathering, but is the result of melaso- 
nuilic processes associated with the later stages 
of a cooling magma It forms from olivine soon 
aft(‘r the close of cry.stallisation under conditions 
of oxidation and hydration ; J\Ig() is abstracted, 
FeO is oxidised to and water is added; ami 

the resulting product has a formula of the type 
MgO . Fe./ >3 , ^SiOj. . ^H^O. The optical properties 
are distinct and different from those of any otlier 
described inin(*ral, including .serpentine, which differs 
in mode of origin, fJicmical com])<)sition. and physical 
properties. Iddingsite is therefore regarded as a 
definite mineral species. 

The Gi:oior,Y or< North London. “-Under this 
title the (h'ologiral Suivey of Great Britain issues an 
explanation of one-inch Sheet Kngland, by C. E. N. 
Bromehcad, with contributions by H. G. Dines and 
J. I‘ringJe. 'flit* area rompri.sed inr.lude.s London north 
of the Thames, and the surrounding ('.ountry as far 
north as Watford and Fhilield. 'Lhe wdioh' ground 
has now been surveyed on the six-inch scale, but a 
large proportion of the area has been built over and 
more is still “ under development," so that there 
are few open sections civailable for study. Save for 
brief allusion to the older rocks the formations dealt 
with range from the Upper (.'balk to tlie Alluvial. 
Despite the evidence of paleontology, tlie Glacial 
deposits are still placed at the beginning instea.d of 
the close of the Pleistocene period, and though many 
of the Pleistocene mammalia arc duly chrouided, we 
miss all reference to Bluyuu'croa tichorhinns, a tine 
.skull of vvJiich, now in the Britisli Museum (Natural 
History), -was found at Peri vale in the Brent vallcv, 
and recorded so far back as 1913, 

Periodic Chkmtcae CHANGiiS. — A further paper on 
periodic chemical phenomena by E. S. Heclges and 
j. E, Myers appears in the Journal of the Chemical 
Sopiety for May. Typical perio<lic reactions have 
now been investigated from an electrochemical point 
of view. In the case of activated metallic couples 
dissolving in hydrochloric acid or ammonium chloride, 
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the potential difference between the couple as a whole 
and the solution, and that between the two com- 
ponents of the couple, undergo periodic iluctuations 
which synchronise with the periodic evolution t)f gUvS. 
A potential ditfenuice exists between the a» live and 
inactive forms of a metal. The piu'ioihc deposition and 
(lissohdion of iron on magnesium in an acid solution is 
investigated, together with a f(*w other .similar eaijcs. 
A corresponding oscillation of the electropotential 
occurs, and often then* is a penodii' evolution of 
hydrogen. Examples are given of " autoperiodic " 
reactions, where one eltTtioih* servers both as the 
reacting metal and as the a<'tivating agent. The 
results are correlated with 1ho.se of previously puh- 
lislied investigations. 

A riii'iiMo- 1 1 A number of iu- 

striiments have receiiily been described for spectro- 
.scopK' obscrviitions, and lor the dirtsd measurement 
of the radiation of the slais, in which a tlicrmo- 
elenient, (onsisting of two thin vmtt's ot ditferent 
metals soldered together with a small receiving ])late 
attached to the junction, is mounted in a vacuum. 
.M<*ssrs. W. J. H. Moll and IL C. Burger criticise this 
arrangement in tlie Zeiis(hrift fur Phvsik of June 5, 
pointing out that it is slow 111 action, owing to 
tlic mass ol solder necesstinlv added at tin* junction. 
I'hey d(*seribc a method in wdiicdi th(‘ (‘dg(‘S of lv\o 
])lates of constantan ami mangamn a tew millimetres 
lliick are soldered together with silver, and tlicn 
rolled out in the direction of the soldered juTicti<)U 
to about I // thickness. 'I'he result is a long thin 
ribbon of foil, one-half of constantan and th(‘ other 
c>i mangcinin, .soldered together cdong the length of 
the ribbon bv a thin line ol silver. Narrow .strips 
at right angles to the length can be cut trom this, 
and it is (‘ven possible by etching to obtain a saiall 
receiving disc about ttu* junction, with narrow strips 
of foil on either side, which can be .sohhTed to the 
supporting wires. Sueh an (Tuiuait tan be mountt*d 
in an evaicuatcd bulb of gla.ss or tpiart/', vvhit'h can be 
sealed off ])i*nnaii('Titly ; and wdien tiiis is cnclo.scd 
ill a double copper ve.s.sel with small windows, it 
makes a very sensitive and rajiidly adjusted instru- 
ment. 

S rANOAKDisATioN OE SiFA'Ks. - -In ail article in the 
June issue of State Techvnlo^y, Mr. P. Iv. INlasters 
directs attention to a dirficulLv under which British 
luannfactunTS who retjuire to sift hue material 
labour, owing to the absence ot any satisfactory 
standard to w hich sieve makers can work. A sieve of 
80 meshes to i1h‘ linear inch may be made of wire of 
gaugti from 38 to 42 according to tlie will of the maker, 
ami th(‘ user of the sieve only di.scovers a change c)f 
gauge by some serious nuxlitication of the properties 
of the sifted material. TJio proposals of the Tn- 
.stitutioii of Mining and Nletalhirgy for standard sieves 
involve the use of wires not of standard gauges, and 
the sieves arc so difticult to manufacture that high 
prices are cpioted for tlicrn. The author proposes 
that the standard relation between the diameter d 
of the wire cind the dtstaucc D of the centre lines of 
consecutive wires a])art shall be D ' - z^d. This gives 
as the }iroper wires for 10, 20, 30 and 40 meshes to 
the incli, gauges j<), 25, 29 and 33 respect iv^elv, for 
Oo, 80. 100, izo. 140 and lOo meshes, gauges 37, 40, 
42, 44, 45 and 46 respectively, and for 200 meshes, 
gauge 47 wire. 

ICkkatum. — In Nature for July ii, p. or, col, i, 
paragraph 2, line 13, the worefs " It is also a gcnu.s 
long known only from Europe " should refer to 
Balanocrinus. 
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The International Astronomical Union at Cambridge. 


A^ELCOMED by Lord Balfour, ('hancellor of the 

University of ('anibriclge, who dwelt on the 
value of international co-operation, by l->r, J. H. 
Jeans, president of the Royal Astiononiical Society, 
who dwelt on the revolutions that astronomy has 
compelled in human thought, and by the Astronomer- 
Royal, who gave a short account of the manihdd 
activities of the I'liion since its birth in 1919, the 
conference niadi' a ha])]^y and suecessiiil start on 
July 1^ in the Senate House of the 1 'niNersitv. In 
ins address at the opening meeting of the general 
assembly of the rnion, at w'hicli there wtTt^ present 
more than 200 national delegates, members of the 
Union and invitt'd visitors, the prcsidi'iit, Thof. W. W. 
Campbell, rennndetl the Ibiion that it is charged with 
the care of international co-operation in astronomy 
w herever it is necessary or nsefiil. The jirincipal fields 
of astrononneal ac tivity are represented by more than 
a score of committees; tlicir rcyiorts refer to great 
pieces of woik in winch there are many students, 
where co-oyieratioii is retjiiired to secure a fairly 
hotimgeneous system over the entire field. He 
illustrated the yioint by a short historical account of 
the study of the \anation m latitude. We liavc‘ now 
a very good knowledge ot the conditions that are 
n>cjnisitc for siktc'ss in astronomical co-oy>eration, and 
in launching iresh Rchemcs> as the Union must do 
from time to time, w'c must beware of starling 
on now" and untried w’ork with loo ambitious a 
programme. T’rof. ('aiiipbcll added a .sirring and 
evidently wc'leoine tribute to the w^c'irk that the 
general secretary of the thiioii, Prof. A. J'owler, has 
clone for it since its foundation. 

Dr. G. Abetti, Dr. H. (hretien, Lieut. -Col. F. 
Stratton, and Dr. 1". Henroleau w"cre appointed 
recorders for the mecTing, and Dr. WuJfer wras 
appointed vice-president for the meeting in the 
absence of Prof. K. Hirayama. 

it w'Hs annouTK'cd that J\k:>rw'ay, Spain, Portugal 
and Switzerland are now full members of the Union, 
and the adherence of Sweden lias been cd'ficially 
notified. There are now^ 11 ('ountnes in the I’nion, 
and 20 of these were actually represented at tlie 
conference, .\fter considerable discussion, resolutions 
submitted by constituent bodies of the tinion were 
submitted to committees, save one from thc‘ United 
States. 'I'liis was a proposal that the Commiltec on 
Selected Areas should Ix^ invited to reorgani.se itself 
under the auspices of the Union. The motion w'as 
deferred until such time as CR^rinany becomes an 
adhering coimtiy of the Union, a necessarv ccindition 
which the American t'ommiltee had hoped to see 
fulfilled at the (.'ambridge meeting. 

I'he Union then dissolvetl itself into 27 committees, 
wdiich for the next four days dealt faithfully eacli with 
its ajiyiropnate jiortion of the 122 yiages of the report 
prepared In' Prof, h'owler. It is imyiossiblchere to do 
more than mention very briefly some of the more 
important resolutions of wide interest which were iilti- 
maP‘ly adofitcd by the General Assembly of the Ihiion, 

The committee on slamlard notations appointed a 
sub-committee to report to the Union at a later date 
on a revision of the boundaries of the northern con- 
stellations. Tfifferent systems adopted by earlier 
writers have led to an annoying confusion in the 
double names allotted to stars near the boundaries 
of constellations. 

It was agreed that for all telegrams transmitted 
from the Bureau at Copenhagen, mean places should 
be adopted, referred to the equinox at the beginning 
of the ye^ir. Where desired, adequate descriptions 
of newly discovered objects should be given. ^ 
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A grant of 250/. a year for three years was made to 
Prof, De Sitter to carry out a programme of ob- 
.servations of azimuth at an equatorial station and at 
northern and southern stations, for the determination 
of fundamental tlcelinations ; the instrument and the 
observer are to be found by the Leyden Observatory. 
A revised list oj stars to form, or to be developed 
into, a fundamental list was also adoyited and recom- 
mended for as continuous observation as possible. 
I'ho further study of* the variations of refraction at 
different hours of the day and in different parts of 
the sky was also recommended. It was announced 
that Crrecnwich, the Cape and the Naval Observatory 
at Wasliiugton are to co-operate with the German 
astronomers in the observation of reference stars in 
connexion wuth the coming opposition of Eros in the 
ye*ar 19^0-31. 

With regard to solar f)hysics, it w^as agreed to 
arrange that additional observations of the sun as 
nearly continuous as possible should b(^ made at or 
about the time when magnetic storms aie in progress 
or expected. 'J'here would have to be organised some 
service to supply tlu; necessary information to the 
CO operating observatories. 'I'he view" was (^xpn'ssed 
by Deslandres and adopted by the Union that it is 
important for the variation of the solar constant, 
announced by Dr. Abbot, to lie stndieil in other 
countries, especially in relerciic<b to accompanying 
changes in meteorological elements. Strong support 
was given to the suggestion that a Solar Pjiysics 
Observatory should be established ni (ajiaii. With 
regard to apparent changi's in solar njt.ition. Dr. 
St. John announced that the Snow telescope as 
used by Adams would lie reconstituted to compare 
its results with those given by the 150-foot tower 
telescope. 

ScvcTal important resolutions were adopted as 
to standard w"a\ e-lengths. Of these the most im- 
portant w"as the following : 

The primary stanilard of w'ave-length, \ 6438.4690 
of cadmium, shall be produced byliigh voltage electric 
current m a vacuum tube having internal (‘hsTroch's. 
The lamp .shall be maintauu*d at a temperature not 
higher than 320^ and .slialJ have a volume not less 
than 25 cubic centimetres. The elfective value of the 
exciting current shall not exceed 0*05 ampere. At 
room temperature the lube shall lie non-luminous 
wdieu connected to tlic usual high voltage circuit. 
So long as the lamp used is capable of giving widl 
defined interf(‘rence fringes with retardatiojis of at 
least 200,000 wave-lengths, it is not, however, neces- 
sary to specify the volume of the tube serving as 
lamp. The primary standard sliouhl alw^ays be pro- 
duced in a lamp which is asix'rtained to give retarda- 
tions of at least 200, oof) w’ave-lengtlis. 

General i'crrie announced that the world scheme 
for the wireless rletermination of longitudes as 
approved at Rome has been worked out in further 
detail: experiments of considerable interest with 
diverse optical instruments have been carried 
out at Paris to check the conflicting views as 
to the relative success of small field instruments 
and large observatory transit circles. A number 
of resolutions as to the details of the scheme were 
adopted. Some preliminary experiments are to be 
carried out during the two months commencing 
October 1, 1926. 

A strong wish was expressed by the Union that the 
U.S. Coast and Geodetic Survey should re-establish 
the latitude station at Gaithersburg so as to renew its 
co-operation in the study of the variation of latitude. 
The help qf meridian observers in securing Iresh 
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deternunalioiifi of the declinations of the stars involved 
in this work was also strongly urged. 

A research survey for all the iniiuu* planets, giving a 
record of available fundamental investigations on the 
perturbations of minor planets, was appioved by the 
bnion on the suggc'stion of Prof. Lensrhner. 

()l)ser\'atori('s with siiitahle instrumenls were asked 
to arrange to secure uiniiially photographs of the 
meteors of the three annual showers, tht' PcTsenls, 
Orionids and (iemmids. , 

Welcome news was given b\ Prof, d'urner as to the 
progress of the C civic dii Cicl. h'ranee and Ital\' hope 
to complete 1 heir zones in eight yc'ars’ time or soomn*. 
The chiei <lelavs are at 'racubaya and S\xlney. and 
the Pnifin a]»}>ealed to the tw'o goc ernments ('oneerned 
ff)i more' rapid pros(‘rntion ol llic' work. 

Jn paiallax work it was ref ornmetuh'd that observers 
of trigonometric parallaxes shoiilrl shape Iheir ])ro- 
gramiru', .so tar as ]jo.ssib)c, to iiu't't the needs lor 
S])ectrosc:opie and dynaiim'al determin.itions. 1 ^'aint 
stars of large pro])(‘r motion are especial! v important. 

It was als(i agreed tha^ jiliotumetric observers should 
be urged to (h'termme candiilly the magnitudes and 
colour etpin alcnls of these stars. 

Prof. SOI) /ei])C'I n'ported through the Pommittce 
on Photomc'lry that at I'lisala it is pn^posed to deter- 
mine the photograpinc and jiliotovisual magnitudes 
oi the I I ,70(^ stars in tlie A.Ci. catalogut* betw(‘en 
• y-S and .40 ' 

A grant ot (x-ioo francs was made to i)r. Aitken at | 
11 i(‘ Lick ( )l).^e^^ atory for the cka ieal work of th(‘ 
l)(»iible Star Ibireau, in connexion with the extension 
ot Puinham’s (leneral ( atalogue 'I'lu' use of the 
rev('rsing prism m determmm, fiosition angle in 
double Stars was also appro\'e(l 

During tlie meeting l't)-o4)(Tati^ e work on tlie 
mijiortant ( eiilnud variat>les wa.s arranged As to 
notation, the I hiion sii})4)ort(‘d that ot C'hambers 
Andie- -Nijland. A list ol variable stars lu'edmg 
siH'cial attention, drawn 114) by Prof. Nijland, was 
published m Hit* rejiort of the Committee on Varialile 
Stais. 

It was agreed that a luwv catalogue ot the brighter 
<iiul latgei nebula* .sliould be diawii np, illustrated by 
plat('s and including globnl.ir clusters. The system 
to be adoiiled for classification is to be jnirely descrip- 
ti\’e. It was also recommended that in publi.shed 
work c»n nebula* the N,CL('. or l.C. number should 
ahvays be nsi‘(l, and that ste4’>s be tak(*n to divide the 
skv into zones allotted to djlleieiil obs(‘r\ alorics for 
work on agreed lines on nebula*. It was also agtc'C'd 
tiiat ol)servatones should be eneourage.d to 4)ublish, 
wlu*nt'V('r jKissible, C(^pies of thi*ir best spectiograms. 


This would be of assistaime for the next stage in 
stellar speidral cla.ssitication. .\ small catalogue of 
.SOUK* JO to 23 stars is to be prepared to serve 
as standards in radial veloc'ilv work 

Important resolutions wa're iidoiited amending the 
lorins, times and modes of (‘mission ot radi(» Inm^ 
signals for tin* mlern.itional tmu* s\st(*iii at t'eriaiii 
times It was agn*e(l to R'jikue tlu* jiiesent three 
dashes by six dots, 

d'he above* linel suminarv of tin* more iTit(*r(*st mg 
lesohitions indieatt*s that a largi* coluim* of work wa.s 
got llnotigh in the various ('ommil t(‘{*s. In addition, 
much valuable matena) is incnry^orati*d in nian\' of 
the reiunts of the (‘ominittees, especially m the 
accounts ot recent work. It is to be hoped tlial the 
volume of 4m>c(‘cdmgs may shortly lx* availabli* to tlu' 
|)iibhc 'The ie4H»rts of tlie committees wT*re for the 
most 4>art tak(*ii vsithoiit discussion at the general 
as.s(*inli]v in its closing meetings, the* one tight being 
o\a*r the* (jiiestnm of tlu* hour of conmK'nce'iTU'iit of 
the Julian <la\. H\' a kirgt* inajontv it was agret'd 

that tins should remain at noon. I'he failure of the 
Inh'rnal lonal Resi'.indi (‘oimi’il at its n'cent iimeting 
at Bnissc‘ls to m.ike .111 v cliaiigc* in the slat litres 
governing the conditions of national adherence led to 
a number of statements being made bv tlie v.irioas 
national delegations, d iu* Diiit('d State's, Italy, lafiaii, 
S|xiin, Denmark, Sweden, and ('aii.irla urgetl that al* 
restrictions should be reniovu'd, while Pjclguim, 
b'rance, Pokind, ('/('clio-Slovakia Porlugal, and 
Rumania ('ontenled tlu*mselvcs with asking llu* 
International Rt'st'arrh C'oniicil not to Idock the 
admission of the Central I’oweis wh(*n lht‘V’ bcc,ime 
membc't's ol the League ol Nations. 

■J he next in(H*tmg of the I'nion was ariaiiged, on 
the invitation ol llu* Dutch govi'rmnent , to take 
place in Holland m i(>j«S. 'flic* committees of the 
I'nion were aj>4>(>mted for tlu* next three veais, 
including iu*w' t'ommit1('c*s on stellar statistics and on 
solar 4'iarallax. Olhiu'rs of the D iiion for the next 
three* vc‘ars w'erc eleded as tolJows : — Prof. De Sitter 
(4n(*sulent) ; Ih'ofs ('erulli, Deslaiulri‘s, Hiravama, 
lieldmgton, and Schic‘sing(*r (vu'e-iiri'sidents) ; Lieut. - 
t'oL Stratton (general secietary). 

A very .siu cesstul nu'eting closi.'d on Jnlv^ 22. 
(>eiJc*roii.s Iiospitalily was shown thioughoul by the 
('ollcges. Amongst many iiiteieslmg pi>ints rehwrcd 
to 111 the side nu'ctings was an amunmeenumt that 
Prof. Adams has m(xisiir(*d the luiisti'in slufi in the 
.s4)e('tnim (d tJu* conpianion to Sinus The result is 
consistent with the theoietual view alr(‘adv announced, 
that tliis star, though 2000 lmu‘s as deiisi* as iilatiiuim, 
obey^ the g.is laws. 


The Field Museum of Natural History, Chicago. 


'"["IIOSK connc*ct('(I witli miisenms in (ircat Britain 
^ generally read the annual r(.*4^orts of musemns 
in the Vinted States with sonu* envy, this is ])artly 
because those reports are in'oduci'd in a stvli; to 
interest the r(‘ador and to do credit to their instil iil ions, 
partly because of the vigorous w’ork they reveal. 
The chief factors, no doubt, are brains and enthusiasm, 
but these cannot operaR^ without the other Jactor — 
sufficient funds. Tlie reyiort of the Field \Iiiseum 
of Natural History, Chicago, for 102.4, which is just 
to hand, illustrates these points. It consists of 115 
pages, of wdiich half give a readable account of 
progress, and it is illustrated by ib photogravure 
plates prepared in the Mu.seuin, as arc all the Museum 
publication.s. That is how it is possible for the volume 
to bear the date January 1925. 

The Field Museum corresponds to our own Natural 
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Jlistorv Museum plus a (h*partmerit of anthropology. 
Its seientitiL slalt, exclusive of the Director, numbers 
only twauity, but its ex])en(lilux(* last V'ear was about 
117,370/. 'riui (‘xyienditun^ of our Natural History 
Museum for last year was about 97,^25/., and the 
scientific .stall numbers lorty-thn^i* permanent and 
thirteen temporary members. • 

TIk' extension work of the Ideld Museum in public 
schools, the reproduction of living plants in models, 
and the pensions to employees are provid(‘(l for by ’ 
separate funds. Setting those activities aside, one 
notes that about 5000/. was spent during the year 
on expeditions ; then there are three guide lecturers, 
who, besides conducting visitors, give regiilar lectures 
illustrated by lantern and cinematograph ; the printing 
has already been mentioned, but it should be added 
that this includes a large number of coloured posters 
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aiul adv'crtisciTicnt folders. Such arc a few of the 
lines of work in which British museums of similar 
size and character cannot compete. This expenditure, 
however, cannot be regarded as wholly unproductive, 
for it must certainly attract a large nuinl>or of sub- 
scribing members, lu (heat Britain most museums 
are maintained by compulsory imposts, and free gifts 
of money are harder to come by. WhaUw'cr may be 
the relative advantages or disadvantages, it is cer- 
tainly creditable to tlici t itizens of tlic United States 
that they support so man^' admiral )le musiiums by 
private generosity. 

From the bod}' of the report a lew items may be 
selected as con tinning the contrast. 1 .eakage through 
tlie roof of tlie top-lighUid halls has been remedied 
in dra.stic fasiiion bv coating tlui 38,300 square feet 
of skylights witli a double thickness of C'eloicx over- 
laid with Kiiberojd rooting. This has involved a 
change in the JigJiting (j1 tiie halls from daylight to 
electric liglit. flaking a virtue ot ii(‘ces.sity, it is 
claimed that artiticial lighliug is more suitable for 
the exhibited material i)ecause the illumination is 
mon^ uniform and avoids the fading effects of sunlight. 
Since many American museums have long surpassed 
those in Britain in tlie us(i of electric light, we may 
be sure that some of the dazzle headlight ” effect 
recently introduced into one of our largest metro- 
politan museums has been avoided ; but we arc not 
so sure about the fading. 

A somewhat full aevount is given of the re-erection 
of two Mastaba tombs from Fgypt. Tlie blocks 
arrived in 'Zo{> cast's weighing qO tons. The lower 
courses and missing stont'S have been replaced by 
cement blocks. The stones arc liedded in leati, 
joined by tlowt'ls and metal clamps, and each secured 
to a bracketed upright steel channel. The ceiling 
has been raised 18 in. above the walls, and hidden 
lights art! in a trtiugh on the lop of the wall. Every 
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care has been taken to prevent hunddity, and the 
room at the back of the tombs is mechanically 
ventilated. These and other details are given in 
the report " in the hope lliat the information may 
prov^e useful to other institutions.’* The use of terms 
unfamiliar, at least in Great Britain, and the cibsence 
of illustrations will, it is to be feared, frustrate this 
hope. 

A poisoning and storage room, apparently in five 
sections, for Ihctpreservation of perishable material, 
has been constructed of compressed steel and equi])ped 
with storage bins of cedar wood. Formaldehyde 
candles have been used for poisoning with good 
success. 

Many British provincial museums liavc long ex-^ 
pcricnced the popularity of a wild llower exhibit, 
but none of them has attempted to show living and 
growing wild plants on anything like the scale 
attempted last year in the Field Museum. The case 
was a kind of large llower-box, and soon proved so 
successful that it was replaced by one four times 
the size, pcrmittiug of au af>proximalely ecological 
grouping, which ranged from sand-ilnne plants to 
w'ater y)laiits. During the scuison about 300 species 
were showm, with full labels and guide leaflets. 

Though not of such interest to the public, the 
iitimerous paragraphs revealing what careful attention 
is paid to storage, unpacking, sorting, and geruTal 
office etjuipment will be read vvith appreciation by 
all museum curators. Nothing is more difticiilt to 
impress upon governors, committees, architects, and 
providers of funds than the fact that the life of a 
museum is in its vvorkroonis and workshojis, and 
that ill any plans for development the first atlention 
should always be paid to those unseen but intlispcn- 
sable offices. What is a ban(|ueting hall without its 
kitchen ? We can better dispi'iise with the toast- 
master tJian with the cook. F. A. JiAiiricR. 


The Sixth International Conference of Pure and Applied Chemistry. 


OOME seventy foreign delegates, representing 
twenty diftcrent countries, attended the confer- 
ence which was held recently in Bucharest, 'fhe 
decoration of railway .stations and of public Inuldings 
and the more than generous hospitality provided by 
private individuals, public officials and organisations 
throughout the duration of the conference, indicated 
how important the event was considered in i<oumania, 
and demonstrated the sympathetic attitude of its 
people towards chemistry. 

The actual business ol f he conference was transacted 
on June 2z- Junc 25 under the pre.sidcncy of Sir 
William Pope, and tiie other British delegates were 
Prof. J. C. Drummond and Prof. C. S, Gibson, The 
restige of British chemnstry can scarcely be said to 
ave been adequately maintained since Denmark, the 
United States, Spain, France and Italy w'eie each 
represented by a larger numbeir of delegates than (ireat 
Britain. At the opening official reception, H . R. H . the 
Crown Prince of Roumatiia was presentand, later, repre- 
sentative delegates were entertained by their Majesties 
the King and Qficen at the Royal Palace at Sinaia. 

Apart from the work of the special committees 
which met in the mornings and afternoons, a dis- 
cussion on The Nitrogen ITobleni,” in whicli Prof. 
F, Giordani of Naples and Prof, D. Staehelin of 
Bucliarest took part, was of special interest in con- 
nexion with the natural resources of Roumania. Ihiblic 
lectures were also delivered by Prof. Charle.s Moureu 
and Prof. Ernest Fourneau on “ Autoxidation and 
Catalytic Phenomena and The Relationships 
between the Chemical Constitution of Substances and 
their Physiological Properties ” respectively. , 
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At the closing meeting, Prof. Ft nst Gt>hcn of Flrechl 
was unauimously elected president of the Conference 
in succession to Sir William Pope, who, like his jire- 
decessor, Prof. Moureu, has held this important office 
during three years. Air. Jean (ierard was re-el(!cted 
secretary and the lollowaiig were appointed v iee- 
jirosidents for the ensuing year: ITofs. IkTtrand 
(h'rance), Minovici (Roumania), Nasnn (Italy), Norris 
(America), Pictet (Swilzerlaiid) and Swarts (Belgium). 
The invitation from the United States to hold the next 
conference in Washington in September 1926, on the 
occasion of the fiftieth anniversary of the American 
Cliemical Society, was cordially accepted. 

An unique opportunity of seeing something of the 
enormous natural resources of Roumania was afforded 
to the delegates by the visits to the factories at Medias 
and Diciosan martin, where natural methane is used 
not only as a source of heat and power, but also for the 
production of cyanamide. At the present time, the 
economic development is in its infancy, and there are 
still great possibilities for the scientific exploitation of 
methane of 99 per cent, purity issuing from the earth 
at a pressure of 20 to 30 atmospheres. The oil refinery 
of the Steaua Rom ana Company and the famous salt 
mines at Slanic were also inspected, and at all these 
places the same kindliness and hospitality wxrc freely 
extended to the delegates. 

The Bucharest conference was a model of efficient 
organisation, and Prof. Minovici and his committee 
have earned the sincere thanks of those privileged to 
attend and to join in the excursion to Constantinople, 
which was a gvand finale to a most wonderful 
experience, ; . . C, S. Gibson. \ 
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Wheat Supply and Demand.^ 

three issues of ** Wheat Studies ” noticed here 
form the preliminary instalments of a monthly 
series which the notice states is “designed to give \i 
sound, impartial review of the world wlieat position 
and outlook, based upon careful analysis of the x arious 
elements in the situation, with due recognition of 
economic conditions in exporting and iin])oiiing 
countries." Numbers i and j for*! a continuous 
record of the vagaries of the wheat niarktt over a 
periodof seventeen months, when the market situation 
changed from that of being a buyers' to that ot a 
sellers' market, thus allowing of contrasting conditions 
being compared equitablv under almost uniform con- 
ditions of exchange and dietary habits. 

No. 2 is a bibliography of the sources of the data 
upon which the main thesis is based. 

The cause of low prices in 1923 -2,p the rise toward 
the end of the year, the reasons for export by So\ iet 
Kussia though crops wore insufficient for home needs, 
and the cause of a ffiarked iruTease in Oriental 
demand are all pas.sed under review, and in a quite 
untechnical manner are explained. 

IVlany interesting and important facts are deduced 
from the mass of statistics handled by tlie autliors. 
Dietary changes due to better conditions among the 
artisan class since tlie War are liaving a sigmlicanl 
influence imoii the pey capita consumption of w'heat. 
In CTreat Ilritain the direction is downward, more 
meat being eaten, but in Scandinavia the same under- 
lying cause promotes an n])W'ard movement owing to 
the Jailing oil in rye consumption. 

higures arc quoted showing that imports are not 
governed so much ]>y the state of the home crop 
as by the state of the market. Abundant crops at 
borne and abroml in 1023- 23 were accompanied by a 
large increase in inqiorts into (ireal Jhitain. Japan 
and China were attracted bv' low prices and con 
Slimed a cjuantitv of wdieat w'liich is not likely to be 
a standard demand under the conditions whicli 
developed at the end of i<)2-|. One of the most 
int(‘resling .sections ot tJie survey is that explaining 
tlie effect of crop prospects changes, ]}olitical dis- 
turbances of the nature of presiclential elections, and 
gcograjdhr considerations such as the closing of 
navigation on the (ireat l.akes, on the course of wheat 
prices at Taserpool, Winnipeg, Chicago and Jhienos 
w'Xires. A remarkably close correlation can be traced 
in almost all cases. 

1'he series is llio result of tc'um work, and very 
little time elapses between the data becoming available 
and the publication of the analysis, ruder .such 
conditions the readableness and accuracy of " Wheat 
Studies " are all the more praiseworthy. 

* “ W'lic.it StudKN of the I^khI Kcse.inh In’siitiiU*, voJ. i. (Staiifoul 
'UniyfrsJty, Califonii i) No. i, Tin* Woilil W’h<’,U .Sitiialiofi, • a 

Review of Ihe t.iop Vo^ir ; No, 2 , Current Souk cn c om <Tninp W’Ii»Mt SupphoT,, 
.Mowmenth .iijrl erKt'-. a Soln t l.isl with CohitthmiK , No. 3, J>cvel»»pnu‘iU'v 
la the WMieat Situaiion, August to Deccmbei 


Symbiotic Micro-organisms. 

T N an article in Snoiiia (April 1925) Prof. V, 
Pierantoni, of Turin, who has talcen a leading 
paH in the investigations on physiological symbiosis, 
points out that recent researches in this domain have 
revealed the existence of micro-organisms which are 
? not only useful but also, in the hiajority of cases, 
: necessarj^ for the life of the superior organism in 
which they occur, and they arc transmitted from 
! parent to offspring. These researches have also made 
‘ known a new category of organs — termed mycetomes 
‘Whiefx OAve their functions to the presence in the 


protoplasm of their cells of symbiotic organisms, so 
that these by their specific activity determine the 
action of the organ. The.sc* svmbiolic organs are 
glands the protoplasm of the cells of which, instead 
of elaborating products of secretion, foster miiTo- 
organi.sms which protlure secretions useful to llu' 
organism. 

'fhe author slates that the usidiil sjK'cies of micro- 
organi.sms ontn umber tlie pat h( )genu: species. Among 
tlie examples ol .symbiotic organs to whicli Prof, 
l^ierantoni refers arc the Inminous organs of cephalo- 
])ods (iletcroteutliis, Roiideletia, Scpiola) wdiiih he 
has investigated, and the luminous organs of certain 
fishes (Auomalops, Protoblepharcm) investigated by 
Prof. 1 C. N. Harvey. He points out that these organs 
are simply ciilaneoiis invaginations which harlKiur 
the microorganisms, arul that the thin w'alls in contact 
with rich xasciilar networks jirotect the cultures 
wlnle the blood provj(.les the nutrient in.iterial rcifuired 
by the micro-organisms. The latter multq^ly and 
jiroduce coiitiniiallv ih'w Juininous siibslances wliich 
replace those (*xpelled from the organ to tlie exterior 
by mn.scular action under iiervoii.s stiiiiulal-ion. lii 
some cases, relleclors and refractors are formed from 
the neighbouring tissues ; lliese itMider the light 
emitted more brilluinl. 

Another inqiortaut group of symbiotie organs is the 
mycetomes in the wall of th(‘ intestine and associated 
organs — c g. iti larval and ad nil insects which feed 
on wood and blood, and in ticks -winch elabfirato 
ferments that facilitate tlu' digestion of wood, cellu- 
lose, chitiii, et('. third group of these symbionts is 
rliromogenic. 'flu* author obsorvi'd m 1912 that 111 
certain hunioptorous insects the svinbuitic organ 
exlubileil a bright eolonr wbicli lie attributed to the 
contained micro-organisms. Other investigators have 
recently found that the red lac of India produced by 
tlie coccid Tarhardia lacca. results from the activity 
of a micro organism, allied to the Plastoin veetes, 
which has been isolated and cultivated The fdisorp- 
tion spectrum ol red lac exhibits au affinity with that 
of carniinic acid (from cochineal, also the product of 
a coccid) and of the red products ot the chromogenic 
Bacillus pyoclii'fnsu'i. Prof. PiiTantoiii believes that 
we are only at the beginning of a lim^ of nutuiry likely 
to be rie.li in results in pure and in applied science. 

University and Educational Intelligence, 

Birmingham.— Applications arc invitetl for the 
Walter Myers 'JVa veiling Studentship in Pathology, 
value 300/. Information concerning tlie studentship 
can be obtained from the Dean of the Medical Paciilly 
of the UnivcTsity. The latest date for tlie receipt 
of application.s is September i. 

Bkis'ioi.. — fn connexion with tlie? recent meeting of 
the British .Medieal Assoeialinn ai Bath, the honorary 
degree of f^L.D. has been conferrevl on Sir Humphry 
Kollcston, Bart., Itegiu^ professor of physic in the 
Dniver.sity of (hirnbridge and president of the Royal 
('oJlegc ol Phvsiciatis. 

Durham.— At a meeting held on July 27 the 
Council of Armstrong College, NewcasPle-npon- Tyne, 
appointed l*rof. J. W. Bews, of Natal University 
('ollcge, Pieterinantaburg, to be professor of botany 
in succession to Prof. M. C'. Potter, retired. Dr. Hews 
is a native of the Orkney islands, ami was educateil at 
Kirkwall and at the University of Edinlmrgh. Jrle 
has been a lecturer in botany at the Universities of 
Manchester anc.l Edinburgh, and .since igto has been 
professor of bottiiiy at Pietermaritzburg. Hus publica- 
tions include ^ Grasses and Grasslands of Soutli 
Africa'* (1918), "Flora of Natal and Zululand " 
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(i<^2i), “ i*latiL Forms and thdr K\ohition in South 
Africa " (10^23), and numerous papers dealinf:^ with 
plant distribution in South Africa. 

Fdinburc'.h.^ — A t the GrjKlualion ('creinonial on 
July 12 . the following were among the honorary 
degrees conferred : Ihig.-fh-in'ral llu' Hon. 

('. G. Bruce, chief of tlie Mount ICverest Kxpedition ; 
Prof. A. S. Eddington, I'luinian ])rofessor of astronomy 
and natural ])lnl()sophy in the I niver.sily (H ( ain- 
firidgc ; Prol. K. Muir, professor of patliology, 
I 'aiversity of ( Glasgow ; Princijial C'. Grant Kohertson, 
Ihnver.sitv of Ihrniingham ; Sir II. ). Stiles. Regius 
]irofessor-(nueritus of clinical surgcTy in the Ihii- 
A'orsity of lulin burgh. 

The degree of D.Si. was conferred on the follow- 
ing : — Mr. A. C. Aitken ('rhesis — “ The Gradua- 
tion of ( )bser\ alional Data'’); Dr. K. J. Jirowne 
(Thesis — “Observations on Still-Birth «ind Keonatal 
1 )ealh, their ('auses, Pathology and Pre\ ention '*) ^ Mr. 
A. T. Cameron (1 hesis- ~“ Contributions to tlu' Bio- 
Chcunistry ol Iodine and the Thyroid and Related 
Piobleins ”) ; Mr. G. Harrower (Thesis—" A Study 
rf the Hokii'ii and 'ramil Skull’') ; Mr. J. Tk Shoe- 
smith ('Jhesis— “ 1 he Influence of the Nature and 
Pcjsition of Atoms in Organic Compounds on the 
Reactivity of otlu'r Atoms m the Molecule"). 

Eonoon. — Mr. |. S. Huxley, fellow of New C'ollege, 
Oxford, and senior demonstrator in the Department 
of L'ornparative Aiiatoiny, has been appointed to the 
rniversity chair of isoology tenable at King’s C'ollege. 
Prof. Huxley was educated at Balliol College', (Oxford, 
where ho was J 3 raJicnbury Se'holar, and also studied 
at the Sla/ionc Zoologica, Naples, and at Munich 
and Heidelberg. ITom 1913 until igu) he was 
assistant professor of biology in the Ric'.ci Institute, 
'I'exas, where he entirely organised the Department 
of Biolog>'. He helped to organise and took part in 
the first Oxford Expedition to Spilzbergen in 1921, 
and in 1924 he visited numerous universities in 
Canada and the United States, hlis publications 
include ; " The Individual in the Animal Kingdom " 
(191J), “ Essays 0/ a ] 3 iologist ” (1921). and nnnierous 
papers in the Philosophical Transaidions and ITo- 
reeding.s of the iCoyal Society, th(‘ Qitarteyly Journal 
of Microscopical Sdence, and in other .scientific 
journals; lu^ is also a.ssi.stant editor ol the livitish 
Journal of lixpcrinicnial Biology. 

Dr. I.. Rod well Jones, C'asseil lecturer in commerce 
in the London School of Economics, has been appointed 
to the University chfiir of geography tenable at the 
School. 

Mr. K. C. 7 'itclunarsli, senior lecturer in mathe- 
matics at University College, has been ajipoinled to 
the University readership in inalhemalical analysis 
tenable at the College. Mr. Titchmarsh had a dis- 
tinguished career in mathematics at Balliol C'ollege, 
Oxford, and is the author of numerous papers in the 
Proceedings of tlie Royal Society, London Mathe- 
matical Society, and the Cambridge Philosophical 
Society. 

The title of reader in medical protozoology in the 
Imiversity has been conferred on Mr. J. G. Thomson, 
lecturer in j^rotozoologj' at the London School of 
Tropical Medicine since 191.1, in re.spect of the post 
held by liim at the T^oiidon School of Hygiene and 
Tropical Medicine. He has held the following posts : — 
Burning Lawrence Research l*'ellow, 1909, and 
Clinical and l*athological Research Fellow, 1913, 
Liverpool School of Tropical Medicine ; Beit Memorial 
Fellowship, 1914 ; l^rotozoologist. Central Laboratory, 
Alexandria, 1915 ; Pathologist, 17th General Hospital. 

The Degree of D.Sc. in botany has been conferred 
on Mr. Krishnadas Bagchee (Imperial College — Royal 
of Science), for a the&is entitled Cytology 

NO. 2909, VOL. H6] 


of the Ascomycetes. Pustularia bolarioides Ramst. 
I. Spore Development." 

Tim Association of University Teachers announces^ 
in the June number of the University Bulletin the 
constitution of a Joint Standing Committee and 
I in(|uirv" office for jiroiuoting co-operation between 
umv'ersitN' Ubiaries. The inquiry oHicer is Mr. L. 1 \ 
Oldaker, 'i'he Lil^rary, University, Edmund Street, 
Birmingham. , .Another interesting announcement 
which ajipenrs in the BitUcUn is that the Council of 
University College, Reatling, has decided, following 
tlie example set by Birmingham and already followx'd 
]>y Armstrong C'ollege, to form a standing Research 
Bo.anl to lake resjionsibihty for the jiromotlon of 
research and the allocation ot available funds. 
Evklencc of the strength of the movement for pro- 
moting associations ol university alumni a,n(l alumnee 
is afforded by the announcement that the membership 
of the Leeds University Old Students' Association has 
increased since J^'ebruary i»)2| from 500 to 1000. 

'line Air Ministry annouifces that se\'en Jiundred 
aircraft apprentices, V>etvvecn the ages of fifteen and 
sixteen and a half years, arc reciuired by the Royal 
Air Inirce for entry to tlu' AircraH .A])])rentiG(* Scho il 
at Halton, Bucks, in January next. These a})])renlice 
who must be well educated and physicallv fit, will 1)3 
engaged as tlu? result ot two examination^, one an 
open comjietition eouducti'd by th(‘ C'lxil S3r\'ir ) 
Commissioners, and the oilier a limiled coiii])eli~ 
tion carried out by the An* Ministry in conjunctioi 
with the local education anthoritios tliroiighout the 
country. Since the aircraft ajipreiitue schenu; w.is 
inaugurated in i()2o approximately 2000 l>oy.*> ha\e 
completed tJieir training and are now at work in 
service sqnaflrons both at home and abroad, while 
apjiroxunately 3000 boys are now regularly undei- 
going training. Application to sit in the open com- 
petition must be made io the Si'cretary, C.'iMl Ser\ice 
Commission, B>nrhiigton Gardens, \V. 1, not lattT 
than September p Candidates for tlie limited 
examination slioiild make applu'.ation, if tliev are 
still at school, to their lu'admastt'rs with tlu* \'iew of 
securing a nomination from the educatit)ii authority 
rosponsibl»‘ for tlie .school. If they has'o left school, 
application should be nu'uh* to tiu' .Ach'isory ( omnuttee 
for Juvenile ICnqiloyment in their ari'a. Applications 
mu.st be received by the Air Ministry from nominating 
bodies by October f>. The syllabus for both examina- 
tions consists of mathematics, experimental science, 
haighsh and a general paper. Copies ol the regula- 
tions for entry (A.P. 134) can be obtained on applica- 
tion to the Secretary (M. i), Air Ministry, Kingsway, 
W.C.2. 

Educational research in America is greatly helped 
and stimulated by the publication by the Bureau of 
Education at short intervals of up-to-date biblio- 
graphies. VVe have just rcceivcfl a 30-page pamphlet 
giving some 500 references on higluir education. 
There are no less than twenty references on the 
application of intelligence tests to candidates for 
admission to college and to undergraduates. In 
Columbia College intelligence tests have been used 
continuously since 1919 and have been found very 
useful. The Thorndike test of intelligence for bigh- 
school graduates has been found the best single 
criterion for admission to the college, and the Thorn- 
dike fecial intelligence test, used in the Columbia 
Law School, predicts success in the school better 
than the average college grade does. These and 
other similar data were published in an article by 
the assistant professor of educational research in 
Columbia University contributed to the March issue 
of School Life. . , , 
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Early Science at Oxford. 

August 5, 1684. A Dwcourse of Sir William Petty’s, 
onceming Land Carnages, was read 
A Discourse concerning Digestion, and ye fennent 
t ye stomach, drawn up by Mr Lee of Brazennose 
bllege, was read, and will be printed in a little time 
Some Seawater bweet'ned lately by Dr Plot, Mr 
.ee, and Mr Musgrave, was shcwi^ye Society,* and 
idged to be not in ye least salt to ye tast, and tit for 
se 

Dr Plot presented ye Society with some of yc 
HfideSt from ye ( oast of Guinea , of which substance 
e inhabitants make their bread, and seveiall meats , 

: seems to be a round seed He alsf^ cornu nicated 
3me sawdust of a wood fioni Jamaica (ve name of 
^huh as yet wee know not) whicli being put into 
3ld water, did m some few minutes tinge the water 
f a delicate mulbeiry color 

Dr Gibbons ga\e ve Society an account of a well 
ear Cambden ye watti ol which (as he is informed) 
nges with galls a da> or two after it is taken from 
e spring then intermits for eight or ten days, and 
ftcr that tinges again lie promises a more full 
Lcount of this matter An Account of ye weather 
e last month, taken (as usually) according to Dr 
-istcPs scheme, was brought m by Dr Plot 
1 he Soc K 1 V w as mtormecl, that Mi 1 ee of Brasenoze 
oilc'ge has lately rec c ived a lettei from a friend of his 
i T anchashire, who lived several! years at langier, 
ncl assures him that, during yt time of his stay 
itre, he enquired into yc nature of ye current at 
trcights Mouth, by letting fall lines with weights at 
e end of them, and that, which way soever ye upper 
urrent went ve lm(*s were driven outwaids of 
inch he sent this account to Mi Lee, takeing >e 
icasion from what he hnds printed by Dr Smith 
i ye Transactions concerning this Subject, Ihis 
latter will be farther enquiicd into, and (if possible) 

1 elation of il be had under ye gentleman s hand 
August 12, 1684 Yc Minutes of ye Dublin Society 
om June ye qth, to July yc 21st, 1CS4, being 
*ad distinctly, and considered, it was ordered that 
fr Ash and Mr Molineux be desired to impart their 
bservafions on ye last solar ecchpse, to be printed 
ith those made at Greenwich, and Oxon 
It is also desire d, that Mr K — would be pleased to 
jmunicaie an account of lus Mcsolabe Ordeied 
lat Dr Pitt be clcsiied at his Ic isuie to draw up and 
3mmumcate to this Society, his thoughts concerning 
)igestion 

Sr Wm Petty’s paper of Land cainagcs, lead ye 
isl Meeting, enquiring into ye reason of ye Dishing 
E cart-wheels, Mr Walker was pleased to com- 
mnicate these lines concerning it {One reason of 
e Dishing of C<irt-w heels seems to be this, when 
ne wheel falls into a Hole, or deep cartrut, so that 
lost of yc weight lyes uj)on it, then ye lower part of 
.lat wheel stands more perpendicularly to ye plain 
f ye Horizon, and consequently bears ye weight 
etter than if ye wheel were plain, and not clish’t ) 

A letter from Dr. Turberville of Salisbury was read, 
gave an account of ye three following cases 
I Ihe Bursa Ocuh, which was m ye white of ye 
^e, under ye upper lid, an empty purse, no matter 
i it, and hungflagg about yc length of a thumb nail 
^ Another had no visible disease in his eyes, but 
3uld not see at all without squeezing his nose with 
IS fingers, ox saddhng it with narrow spectacles, and 
aen he saw very well him ye Doctor carried to 
[r Boyl 3 Another from Banbury, a Maid of 22 or 
3 years old, eotild see very well, but no color, besides 
lack anC white* She saw Scintillations by mght, 
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Royal Anthropological Institute, Tune q. — Shams- 
ul-ularna Dr. Jivanji Jainshedji Modi : The daily life 
of a Parsee of the seventeenth ccMitury, as described 
in the Persian Farzi^t-nAmeh of Dastur Darab 
PAhlan. The daily religious duties began with early 
rising at ihe crowing of the cock (a sacred bird, not 
to be killed for food, and even requiring a kind of 
sacred burial), followed by a recital on, or very near, 
the bed, of Asheni Vohu, a sacred formula of prayer 
in praise of A.sha (Sanskrit rita ; English, right). 
This was followed bv the application, on the exposed 
portions of the bociy, of nirang or gaomiz, i e. the 
urine of a cow (gao), held by the ancient Aryans as a 
purifying substance. The application was folk^wed 
by an ordinary ablution or, in special cases, by a 
bath. This was followed by a prayer, and there 
were five periods during the day for such obligatory 
prayers. The ablution or bath was accompanied 
l>y the untying and re-tying of the kusti, or sacred 
thread, which a l^arscc had always to put on, on a 
sacred shirt, its symbols of his religion. The ablutions 
with the requisite ritual were required after calls of . 
nature and before meals, which began with the 
recital of grace. A morsel was set apart for the 
dogs of the house or .street, semi-sacred animals 
useful for various purposes. For his daily diet meat 
may be used as little as possible, and, for that 
puiq)osc, not healthy but weak animals were to be 
killed. It was his duty to kill noxious creatures 
such as serpents, scorpions, mice, and the like. All 
kinds of scepticism in religious matters were to be 
avoided. A serious and solemn view of all daily 
actions had to be taken, and recitals of prayers for 
the blessing of God upon them were reejuirei. The 
day ended with a recital of prayers. 

Linnean Society, June 11. — W. Bateson: Pelar- 
goniums and the production of bud-sports. Sports 
are probably due to the emergence of a distinct, 
previously existing component, originally formed by 
somatic segregation at an early stage. Not very 
rarely the hidden component, perhaps most often 'a 
dominant, forms the central core of a pericUnal 
system, emerging regularly in buds formed ad- 
v^entitiously on roots of inverted plants. Not 
improbably the whole root belongs to the inner 
component. Mosaic chimaeras with islands showing 
a dominant also occur. A growing point arising in 
such an island forms a periclinal with the dominant 
external. The core on emergence is frequently still 
mosaic. — F. Eyles : Remarks on the flora of Southern 
Rhodesia. The type occupying a larger area than 
any other is the open forest, with trees widely spaced, 
not often exceeding 50 ft. in height, with a sparse 
undergrowth. From the ecological point of view, 
water is the chief controlling factor : the edaphic 
influence is also considerable ; while temperature 
has less effect on distribution, owing to the relatively 
small degree of local and seasonal variation. Rain- 
fall occurs in two clearly defined seasons, namely, 
six months of wet season and six months of dry 
season ; therefore all perennials must be adapted to 
face and survive six months of drought every year. 
This necessity is met in the usual way. — ^W. Oarstang : 
On the ori^n of the, crustacean carapace* The 
cephalic shield is regarded as having arisen as a 
larval organ, in response to larval needs. It is, 
assumed that 'the proximate ancestors of Crustacea, 
prior ^ the .developaieht a cephalic shield, were 
.essentially ti^Ibbites of J^ower Cambrian type, an4 




flotation. Thus the so-called typ 4 <Jal ** natiplii of 
Copepoda, etc^, with powerful' towing antonnaB, are 
less primitive than the dlscoidal atnall-limbed nauplii 
of umnetis atid Cirripedia. “On the development 
of post-cephalic segments, the trunk-rudiment sinks 
below the plane of the head, and the head repairs the 
breach in its suspensory disk by an outgrowth from 
behind. This is claimed to have' been the origin of 
the carapace — larval adrijilation to lengthen the 
pelagic phase. Finally, on the larva' sinking to the 
tK>ttom, the carapace, as a result of its successive 
ads^tations to pelagic conrlitions, was a structure big 
enough to be made use of for a variety of modes of 
adult life 

Mineralogical Society, June i6. — A. Hutchinson : 
(i) The use of the stereographic protractor for the 
interpretation of Laue crystal photographs By a 
slight modification, the stereographic protractor 
previously designed by the author can be used for 
the inteipretation of Laue photographs. (2) The 
use of alignment charts in crystal optics. The align- 
ment charts in common use amongst engineers can be 
applied to the calculation of refractive indices 
measured on the total refractometer. — H. E. Buckley 
and W. S Vernon : The crystal-structures of the 
sulphides of mercury. The powder method of X-ray 
analysis showed that the precipitated black sulphide 
is cubic, with the symmetry of the natural metacinna- 
barite and with an arrangement of atoms like that of 
«incblendc,a -'5-85 A.l)., (Hg-S) -2*54 A. U. In cin- 
nabar the arrangement of the mercury and sulphur 
atoms is a rocksalt one, slightly compressed along the 
trigonal axis and with a slight readjustment of atoms 
parallel to the basal plane, a =4*16 A.U., c -9*54 A.U., 
(p/a =2 -291. The type of movement m best agree- 
ment with the symmetry is Jn cubic mercuric 

sulpliide each atom has four oppositely <'harged 
neighbours at a distance of 2 *54 A.U., while in cinnabar 
two neighbouring atoms arc situated at a distance of 
2 ‘54 A.U., as in the cubic mercuric sulphide, and two 
others at a distance of 2 ‘91 A.U. These facts indicate 
an eccentricity of the mercury atom if the sulphur 
atoms are regarded as spliencal. In cinnabar, m 
accordance with the circular polarisation, sulphur 
atoms run down through the structure in trigonal 
spirals. — Edmondson Spencer: Albite and other 
authigenic minerals in limestone from Bengal. The 
limestones of Cuddapah age near Eaipura, Bengal, 
contain well-formed cry.stals of pure albite, appar- 
ently authigenic in origin. The crystals arc tabular 
on tne brachy-pinakoid and are lozeiige-shaped , They 
are twinued on Carlsbad and albite laws similarly to 
thoiw& of the well-known Koc-tourn6 type, but of 
different habit. Accompanying the albite arc plilo- 
gopite, tourmaline, and quart/- crystals, all believed 
to be authigenic. Comparisons are instituted with 
similar occurrences of felspars in limestones from 
various European localities. — Robert Campbell and 
J. W. Lunn : Chloropha'itc in the dolerites (tholeiites) 
of Dalmahoy and Kaimes Hills, Edinburgh, The 
dolerites of Dalmahoy and Kaimes Hills are excep- 
tionally rich (up to 15 per cent, or moi-e) in chloro- 
phaeite, which joccurs as a vesicle mineral, a>s veins, 
and as pseudomorphs after fayalite. The mineral has 
a refractive index 1-498, hardness 1*5, and density 
I *81 ; it has no cleavage and is isotropic. It shows 
On exposure a striking adour change from bright 
olive-green to black, due to rapid oxidation. From 
its physical and chemical characters the mineral is 
regarded as pf a colloidal nature. — L. J. Spencer : 
Tenth list of'new mineral names ; with an index of 
, authors. 


' HOval lileteorclogieal Society, JuAe 17.-**-]/ 


phenologicki obs^ations l^i Isl^ frofU 

December ipas Noveti^ 1924. In thia^ihirty^ 
fourth repot^ 365 sets 0i fiords .ara disch^sedr wm- 
pared with about rao befall 1922 : the N.W. half of 
Ireland and most of West and North Scotland are stiH 
practically bare, 'J'he year was described ofifioiailljr 
as Dull and very wet with a very clouc^ summer/* 
Again it began mild, the four weeks to February 10 
averaging 6*" warmer than the succeeding four. 
Sudden heat-biwsts again raised false hopes, and 
made the records of plants, insects and birds again 
erratic. Almost everything was much later than in 
1923, and on the 30 years* average, dowers in the 
E. and S.E. were one to two weeks late ; N. England 
and Scotland still more. Yet the hazel was early ; 
blackthorn, eleven days behind in S. Britain, latest 
of all. Insects, appearing later, ranged from 18 days 
late for the honey bee to three only for the Orange 
Tip, with the Meadow Brown in June a week early ; 
so too the migrants. Vegetable growth was ex- 
ceptionable. and little troubled by insect plagues, 
though slugs, snails and fungoid troubles were bad. 
Tree fruit was scarce and of poor quality. Grain and 
hay were saved with difficulty ; piotatoes were often 
diseased, but green crops and roots were some compen- 
.sation. — D. N. Harrison and G. M . B. Dobson : Measure- 
ments of the amount of ozone in the upper atmo.sphere. 
Following the general method of Fahy and Butsson, the 
amount of ozrSne present in the atmosphere has l^een 
measii red by spectroscopic means . A marked con nexion 
is found between the amount of ozone and the general 
pressure distribution at the surface, and a still closer 
connexion with the conditions at about 10 km. — 
J. Baxendell ; Meteorological periodicities of the order 
of a few years, and their local investigation ; with 
special reference to the tenn of 5-1 years in Britain. 
The following meteorological periodicities seem to be 
established: 5*1, 3-1. 2*8, 2*4, 2-2, and 1-63 years. 
Working on foreign and feebler English, cycles, 
several of the shorter terms appear to be exact half- 
harmonics of certain of the longer ones ; while there 
are also third -harmonic components. The 5-i-year 
term was found at Southport in the ’eighties, and has 
since been independently detected by five investi- 
gators elsewhere, two of whom have traced it back for 
three centuries. It is especially pronounced in the 
frequency of the colder wind-directions, in Lancashire 
and at Greenwich ; but values for the term in rainfall, 
temperature, air pressure, severe winters, and other 
data, are also given. 


Geological Society, June 24. — W. J, Sollas : On a 
sagittal section of the skull of Anstyalopithecus 
africanus. Sagittal sections of the skulls of the 
anthropoid apes, the Hominidaj, and' the Taungs 
skull, show that the last-named presents numerous 
and important characters, by which it differs from the 
anthropoids and makes some approach towards the 
Hominida\ The claims of Australopithecus to generic 
distinction are justilied. — D. Parkinson : The faunal 
succession in the Carboniferous Limestone a'hd 
Bowland Shales at Clitheroe and Pendle Hill. The 
rocks form that portion of the south-eastern limb of 
the Clitheroe anticline which is included between the 
Tvidston and Clitheroe faults, along with most of 
.scarp-face of Pendle Hill. The lowest beds appear to 
be of Z age, but the junction of Z aynid C is an uncertain 
horizon. The knoll-limestones pass laterally into 
shales and crinoidal limestones. The Worston Sha 3 £ 
series is overlain by the hodderense goniatite-band, 
wliich forms a constant feature along the iodt oi 
Pendle Hill. The Pseudobilinque zone terminates 


below the Pendle Gnt, where another ^ goniatit^ 
(possibly H. appears, a cpntinuoui 





NATURE 


191 


y P(Per*Catbonifetot« shouTd be di^wn bere, 

deposited 

sea^Boor,^th« irregulaiiSes bemg due 
^ the niode of accumulation of the limestones; and 
? \/r erosion,— Miss 

• Cyathochsia : a new genus of 
C^wniferous corals. Certain Touniaisian corals of 
limited range which are fairly abundant in certain 
Realities in the south<\vt‘st of England and South 
Wales, are de.scribed. These fonfts agree with 

features, but differ so 
marlc^iy from the Visean species of tlie genus in 
Structural details that it has been assigned the new 
generic name, Cyathoclisia, suggested by Dr. W. I). 
J^ang. The ineml^ers of this genus are simple rugose 
corals. One species, C. tabemaculum , shows remark- 
able variability ; it appears to have a limited distri- 
bution, both horizontally and vertically. So far as is 
known, it is confined to the south-western province 
of the Carboniferous Limestone. Cyathoclisia may 
have been developed fr<;jm I’aljeosmilia. 

Paris 

Academy of Sciences, June 29.- -A. Lacroix : The 
meteorites of Tuan Tuc (June 30, 1921) and of Phu 
Hong (September 22, 1887) in Cochin China. In 
tl^ I uan 1 uc fall there were two meteorites found at 
a distance of 40 kilometres apart. These were similar, 
^nng olivine and hypersthenc chondrites. The Phu 
Hong meteorite was a chondrite containing olivine 
and bronziie. — H. Deslandres ; (Complementary re- 
searches on the structure and distribution of band 
spectra.— G. Bigourdan : Tlie topographical inlluences 
which affect the pendulum corrections employed at 
the 13 . 1 . 11 . — A. Haller and K. Cornubert : The con- 
stitution of dimethylcyclopentanone and of dimethyl- 
cyclohexanone in which alkyl groups have been 
mtfoduced by the sodium aiiiide method. — Gabriel 
Bertrand and M. MAcheboeuf : The proportions of 
cobalt contained in the organs of animals. Cobalt 
IS found along with nickel in the organs of man and 
animals. Numerous data are given, together with 
the methods adopted for the determinations. The 
mode of distribution of the cobalt in the various 
organs is approximalchr parallel to that of nic kel. — 
Charles Richet, Eudoxie Bachrach, and lltmry Cardot: 
Ihc hereditary fixation of acquired characters, proved 
by the stability of the displaced thermal optimum. 
After cultivating the lactic ferment over a long period 
in a medium containing a large proportion of potas- 
sium cliloride, a lactic bacillus is obtained possessing 
twb new characters ; resistance to potassium chloride 
IS increased and the thermal optimum is strongly 
displaced in the direction of a higher temperature. 
These acquired characters have proved to be stable. — 
RoUet de ITsle : The method of elaboration and of 
publication of international scientific and technical 
vocabularies. — R. H. Germay : The periodic integrals 
mftnitely neat* partial differential equations of the 
nrst order. — Armand Cahen : The continued fractions 
attached to operations about one unit above or below. 
-—Leon Pomey : The determination of the integrals 
Of ai^erentiai equations by general initial conditions. 

L. Walsh : The position of the roots of integral 
functions of genus one and * zero .—D. Mcnchoff : The 
gimmation of series of orthogonal functions.-— G. 

and A. Schaumasse : The next return of 
Boirellys periodic ' comet (1905 II. =.1911 VIIL ~ 
*^9l^‘’^Anar^ Planiol : The calculation of the yield 
^alleat balance of explosion motors. — Louis Breguet : 
ine output from apparatus utilising the energy of 
we — G. Boultgand ; An approximate method 


Gay-Lussac. — Ran6 Itelaplace : The asteasten of the 
law of^ Gay-Lussac" to superficial solutions. — 
Riety : The electrothotive force of filtration. Aque- 
ous solutions (i per cent.) of various iron salts, forced 
through a glass tube under a pressure of 25 atmo- 
spheres, gave ri.se to potential differences between 
-0*070 volt and +0*21 volt. The i*esults are dis- 
cussed from the point of view of the rules given by 
Perrin. The solubility of the glass and the hydrolysis 
of the salts employed influence the sign of the electric 
charge. — E. Delcambre and K. Bureau : The pro** 
pagation of short (Hertzian) waves. Details of the 
peculiarities noted for distances between 1500 and 
10,000 kilometres in the propagation of short waves 
emitted by a transmitting station installed on the 
vessel Jacques- Cartier. — ^A. Perot and M. Collinet : 
The variation of the wave-length of the absorption 
lines of iodine with the density. The same weight 
of iodine was placed in two tubes of the same dia- 
meter but of different length, lx>tli being heated in 
the same electric furnace to 180® C. The variation 
of the wave-length was measure<i by a new inter- 
ference method. — Pierre Daure : The determination, 
of Avogadro’s constant by means of the light dif- 
fused by ethyl chloride. 'JTie value found was 
N —(6*5 4 0*65)10®^. — R. de Mallemann : The dif- 
fusion of light and Kerr’s constant. — T.. Meunier and 
Andr^ Bonnet : 1 'he lluorescence of fisetine in WfKxi's 
light applications. Certain bark extracts taken up 
on acetyl cellulose give a characteristic fluorescence 
in Wood's light. The reaction has applications in 
analysis. — J. Laissus : The cementation of iron alloys 
by chromium.— K. Hugues : T'he annealing of elec- 
trolytic iron in a vacuum. The iron was heated 
in an electric furnace specially designed to reduce 
leaks due to porosity. Data are given showing the 
amount and composition of the gases evolved, and 
changes in magnetic and mechanical properties. — 
Gdrard H. Lafontaine : Contribution to the study of 
the equilibrium of magnesium carbonate in ammoni- 
acal solutions. — A. P. Rollet : The solution of nickel 
in sulphuric aciil under the influence of the alternating 
current.' -J. Errera and Victor Henri : The quanti- 
tative study of the ultra-violet absorption spectra of 
the dichlorethylene.s. The tram derivative absorbs 
more than the cis, and the difference increases for the 
shorter wave-lengths. The absorption differences are 
the same in the pure liquids as in solution in hexanes 
or in alcohol. — L. Royer : The regular joining of 
crystals of different species. — E Roth6, J. Lacoste and 
('h. Bois : Seismological observations made on the 
occasion of a violent explosion. Advantage was taken 
of the detonation of 3250 kilograms of high explosive 
in a mine to carry out seismological observations with 
two types of apparatus, a seismograph of the Mainka 
type installed in a mine five kilometres from the place 
of l^c explosion, and a 19-ton pendulum recently set 
up in Strasbourg seismological station 142 .kilometres 
from the explosion. The latter instrument gave 
2600 metres as the velocity of wave transmission, — 
P. Lavialle ; The nutrition of the embryonic sac in , 
Knautia arvensis. — Raoul Combes : The migration of 
nitrogenous substances from the leaves to the stems 
in the course of autumn yellowing. — F. van Gavl&f : 
Concerning tlie bony head and dentition bf a young 
Asiatic elephant — Emile F. Terroine, Mile. S, 
Troutmann and K. Bonnet : The energy yield in the 
growth of micro-organisms as a function qf the con- 
centration of the nutritive substances of the medium 
and the food excess present.^ — ^Mme. L^ Randoin, J. 
Alquier, Miles. AiAselin and Charles : Thfe food equili- 
brium and relative proportions .’M mineral salts and . 
glutides of a Henderson : The ai>pUca- > 

" tO” tha,,tt;iidy of. the ; 
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respiratory phenomena in .,the blood.— Caridroit and 
Placard : The autohomond^ testicular growth in the 
interior of autoplastic ovarian grafts in the domestic 
fowl. — S. Kostytschew and A. Ryskaltchouk : The 
products of the fixation of atmospheric nitrogen by 
Asohactev agile. The experiments lead to the con- 
clusion that the Azobacter produces ammonia by tlie 
direct reduction of atn)osphcric nitrogen : the am- 
monia is afterwards utilised for the synthesis of 
amino acids.- A. Blancheti^re : 'I'he colour reactions 
of tryptophane with aldehydes. — Raymond Hamet : 
A new case of inversion of the effei'ts of adrenaline. — 
Rend* Fabre and Mile. K. Parinaud : Study of the dis- 
sociation of the salts of narcotine and tJic best con- 
ditions for the extraction of this alkaloid in toxicology. 
It is possible to extract with organic solvents the 
w'hole of the narcotine from solutions of its salts. 
This is due to the marked dissociation of the salts in 
solution.— Vernadsky : The pressure of living matter 
in the biosphere — L. Page and R. Legendre : The 
swarms of a jiolyc'hetal annelid (Polyophthalmus 
picHis) observed while fishing with a subnierged light. 
— Arthur Grimberg: The treatment of external tuber- 
culosis by a colloidal (*xtract of Koch's bacilli. Details 
of the treatment arc given ; it has cured more than 
50 per cent, of the eases and improved th() condition 
of a further 25 per cent. — Et. Burnet ; The differen- 
tiation of Paiamelitensis by flocculation under the 
action of heat. 

Calcutta. 


Asiatic Society of Bengal, May 0. — (^ J. George : 
Root sucking aphids of Coimbatore. — C. Chilton : The 
AmphijKjda of Talc Sap. This is an instalment of the 
Zoological Results of a Tour in the Far East." 
Eleven species are examined. Of these nine are the 
same as those from the Chilka I.ake. One species is 
described as new. Two additional species from other 
localities arc included in the report : one, Grandi- 
dierella gilesi from Patani River, a short distance to 
the south, on the same coast as Tale vSap ; the other, 
ColomaUix puulla, from Port Weld, on the other coast 
of the Peninsula. — D. N. Majumdar : The traditional 
origin of the Ilos, together with a brief description 
of the chief Dongas (Gods) of the Hos. — Hem Chandra 
Das- Gupta : A few tj’jies of sedentary games prevalent 
in the Central Provinces. The plays described are 
aiharaguliala teora, dash-guli, gol-ekuish, haooa, and 
sat-gol, and the cltjscription is based chiefly on the 
information gathered from a few villagers of Gosalpur, 
in the district of Jubbnlpiir. — H. Chaudhuri : A 
study of a disease of garden peas {Pisum sativum) 
due to Sclerohum rolfsti. The causal organism was 
isolated from the soil and the plant tissues. Infection 
occurs through wounds only, and especially through 
wounds in the collars. The fungus was grown in 


various media, the Ph value ranging between 5 and 
7*8; range of temperature, between 10'’ C. and 33° C. 
Light is not an important factor in sclerotium forma- 
tion, but dry atmosphere is favourable. Perfect 
sterilisation was obtained by autoclaving soil in pots 
(30 lb, for ten minutes). — Satya Chuni Law: Local 
names of som^ birds of the Manbhiim District. 

Sydney. 

itnnean Society of New South Wales, March 25 
(Jubilee Meeting). — R. H. Cambage (Presidential 
address) : Need for a botanical and soil survey of 
Hew South Wales, The growth and distribution of 
plants are regulated by many factors, and 
'iJtoeKfore it is not possible to say definitely what a 
jhioduce without knowing all the facts 
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distribution of plants, and this is made manifest by 
the accoidapce in the changes of plant associations , 
and of the rock formations. For ages the native flora!® 
has investigated the chemistry and physical characteipl 
of the soil in Nature’s laboratory, and the result i? i 
available for our study and our benefit in the in-n 
digenous vegetation which for so long has been^^ 
allow’cd to work out its own destiny unmolested by^ ’ 
invasions of either fresh fauna or flora. Full advan*^!. 
tage of the information at our disposal can be beat 
achieved by a careful botanical and soil survey of 
our State so far as is reasonably possible. — F, 
Blakely : The Loranthaceae of Australia. Part VI. 
Deals with 10 species and 8 varieties belonging to the 
subgenus Dendrophthae ; two old species are re- •' 
habilitated, and i species and 4 varieties are offered 
as new. — G. D. Osborne : Geology and petrography / 
of the Clarencctown-Paterson District, Part ill. A 
study of the main glacial beds at Seaham. The total 
thickness of strata is measured at 1890 feet. Some 
structures, produced by the fragging force of moving 
ice, are characteristic of glacial beds developed close 
to an ice-front, in contrast with the facies exhibited . 
by glacial deposits laid down at a distance from the 
ice-iront. — Ida A. Brown : Notes on the occurrence of 
glendonites and glacial erratics in Upper Marine Beds 
at Ulladulla, N.S.W. The glendonites occur in the 
Ulladulla mudstones, the lowest beds of a marine 
series, on a horizon which may be correlated with 
the Huskisson beds farther north. They occur m 
mudstones closely associated with fossil beds, but 
have not been found in overlying mudstones which 
do not contain abundant fossils. — ^A. Philpott : On a 
remarkable modification of the eighth abdominal 
segment in Ltndera tessalatella Blanch., with a 
desenption of the male and female genitalia. 


Vienna. 

Academy of Sciences, April 30. — F. Werner : New 
or little -known snakes 111 the State Museum of 
Natural History at Vienna. Four new genera 
and eight new species of ColubndtC are included. — 
C. Doelter : 'J'hc ellect of piti'h-blcnde on mineral 
colours Radium produces effects in a few days, 
while pitch -blende requires som(‘ months — R. Kreman 
and K. Zechner : On the influence of substitution 
in the components of binary solution equilibria, 
(xlviii.) The binary systems of azobenzol with acids, 
(xlix.) The binary systems of cinnamic aldehyde 
and salicylic aldehyde with phenols. ( 1 .)^ Binary 
systems 01 acids and amines by R. Kreman, G. Weber 
and K. Zechner. — R. Kreman and A. Hrasovec ; 
Electrolytic conduction in molten metal alloys. 
Attempts at repression of diffusion of metals in 
quicksilver by means of continuous current. — G. 
Weissenberger and F. Schuster : Organic molecular 
comjxiunds. (x.) Vapour pressure curves. (xi.J 
Dolezalek’s theory, (xii.) With H. Pamer. (xii.) 
Chloracetic acids and jpenta-chlor-e thane, — J. Zellner : 
Contributions to the comparative chemistry of 
plants, (x.) Chemistry of barks. Elm, alder, walnut, 
plane-tree have been examined, (xi.) F. Stern and 
L Zellner : On Sonchus arvensis, — W. Konrad ; 
Time curves of the Tauern earthquake of November 
28, 1923. 1 
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Universities as Centres of Chemical 
Research. 

T HFv advanoement of natural knowledge is the 
major, if not the exelu.siv'e, aim of all purely 
.scientific societies, and to this aim they adhere as a rule 
very strictly. In recent times, however, events have 
happened which have led to a wider view being taken 
of the functions of science, and hence we discern an 
increasing tendenc'v for presidential ad(lrcsse.s to wander 
from the narrower paths of esoterii' k^arning and to 
linger awhile in the more spacious avenues that lead 
not only to increased knowledge, l)ut also to improved 
social welfare. Progress is determined by' the interplay 
of many factors, intellectual as well as moral and 
pliysical, and leaders in the pursuit of new knowledge 
can do much towards its realisation if they’ possess their 
share of the tribal conscience and have the necessary 
courage to speak out. 

Of the many }>roblems that touch both science and 
social welfare, that of research is one of the most 
fundamental, and in selecting this topic for his presi- 
dential address to the (Tiemical Society^ as well as for 
his .skill in handling it. Prof. W. P. Wynne deserves 
our thanks and congratulations. In this address ^ he 
reconsiders in the light of recent happenings the 
observations and conclusions expressed by Prof. 
R. Meldola when he spoke from the chair in 1907. In 
the opinion of the latter the output of research work 
was not “ representati\T of the productive capacity of 
the nation/’ and the “ enormous submergence of research 
talent ” then existing was due mainly to the few open- 
ings offered by industry, the low salaries paid to junior , 
university teachers, and to poverty compelling promis- 
ing students to leave the university immediately after 
graduation. The one bright spot in the somewhat 
dismal scene was the existence of scholarship schemes 
associated with the Royal (’ommissioners of the 
Exhibition of 1851, the Salters’ ('ompany and the 
Carnegie d'rust, through winch men of approved ability 
were enabled to carry on original work after finishing 
their college training. 

Prof. Wynne’s diagnosis of the present situation 
agrees in the main with that of his predecessor : both 
indicate that lack of sufficient funds is responsible for 
most of our present-day defects and deficiencies. In 
two tables Prof. Wynne presents statistics relating to . 
the output and distribution of chemical research in 
the British Isles during the three sexennial periods 
1901-6, 1908-13, and 1919-24. The original chemical 
memoirs published in the leading chemical journals 
and in the Proceedings of the Roijpil Society, and 
emanating from higher educational institutions, num- 
bered 865, 127 1 J and 1464 in the respective periods, 
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To these totals the Univei^ities of Oxford, Cambridge, 
and Manchester, together with th^ Imperial College 
(Royal Collie of Science and C.T.C.), contributed, 
collectively, 33-8, 36-5, and 34-8 per cent., the London 
c ^l ^es, modern English universities, and Welsh, 
l^ltish and Irish universities, 57 -8, 53- 2, and 56- 1 per 
cent., whilst the technical colleges accounted for only 
8*4, 10-3, and 91 per cent. The persistent comparative 
sterility of the technical institutions is ascribed to the 
unenlightened outlook of the governing bodies con- 
cerned ; and the approximate uniformity in the number 
of contributions from each of the three groups is 
regarded as accidental. 

Interesting as the detiiiled figures giv en in the printed 
address undoubtedly are, their significance must not 
be overestimated. In the first place, it may be doubted 
whether numbers of papers published can afford an 
unambiguous index of research activity. The criticism 
is often heard that modern workers are far too prone to 
publish small instalments (scraps I) of work at frequent 
intervals, rather than to wait until their investigations 
have attained a reasonable degree of completeness. 
Publication of original research has become an almost 
indispensable condition of promotion in the academic 
sphere, and hence the young worker seeking notoriety 
and quick promotion may publish half-a-dozen small 
contributions in the same interval of time when a 
classical worker of the old school might have published 
only one. Secondly, the statistical method used by 
Prof. Wynne takes no cognizance ‘of quality, and 
quantity without quality is of no greater moment in 
science than in art or morals. Whilst, therefore, we 
may agree that Prof. Wynne’s figures warrant the 
conclusion that there has been a steady increase in the 
volume of chemical research —though not to the extent 
implied by the figures--there is nothing to indicate 
that there has been any corresponding increase in value. 
The statistical method very often breaks down when 
applied to things of the spirit. 

In not repeating or endorsing his predecessor’s 
opinion concerning the output of work , being incom- 
mensurate with the productive capacity, Prof. Wynne 
takes a wise course, because the question of productive 
capacity in the intellectual sphere must be very largely 
a matter of conjecture, and unless we have some fairly 
accurate means of measuring, it must be wrong to 
predicate any*quantitative relationship between output 
and capacity to produce. The belief may, however, 
be justified that, following the extension of educational 
facilities in our secondary schools, due to the enact||j|nt 
of the Fisher proposals, capacity for research is being 
increasingly developed, or rather, that those gifted 
vjfith it are not being overlooked to the same extent as 
formerly* Unfortunately, secondary educatipn.,shares 
VOL. 


with university education the same handicap of lacking 
adequate financial resources, and therefore until better 
times arrive, both have to cut their coat strictly accord- 
ing to their cloth, compromise, and postpone enterprises 
of great pith and moment. . ' 

Prof. Wynne recalls that the university colleges passed 
their early lives in poverty, so that their administrators 
came to judge the success and the needs of departments 
by the number of students working in them, and to 
regard all departments as of equal value and importance; 
and these views still persist. The relatively high cost 
of maintaining laboratories remains an added handicap 
to scientific departments, and it is suggested that in 
allocating grants, more consideration should be given 
to the number of post-graduates engaged in research, 
and to the number of hours asctually spent in teaching. 
Science demonstrators and assistants have to spend 
long hours in the laboratory, and therefore they should 
be given more iree time for their own work. Since, how- 
ever, the universal call for economy rules out any 
increases in staff, it is of fundamental importance to 
inquire whether greater efficiency could not be secured 
by abandoning the present policy of allowing each 
university to attempt to excel in many branches of 
pure and applied science, and by substituting therefor 
more localisation and greater concentration of effort. 

For the old-established scholarship schemes for post- 
graduate research work Prof. Wynne has nothing but 
praise ; the figures he gives show that far more scholar- 
ships are awarded for chemistry than for any other 
science. The Beit Memorial Fellowship and the 
Pamsay Memorial Fellowship Trusts have increased 
considerably the sums available for this work, 
whilst the Department of Scientific and Industrial 
Research, by giving maintenance grants for training 
in research methods, has done a service to 

science and the country so great as to be almost in- 
credible in the light of pre-War neglect.” Its annual 
expenditure since 1920 in grants for research training 
in brani^hes having industrial applications has been 
between 40,000/. and 50,000/. 

The institution of the Ph.D. degree for research work 
was a war-time measure, originating in the desire to 
attract to our universi#ifiss students from the Overseas 
Dominions and foreign countries who formerly would 
have studied in Germany. It was recognised .at 
the outset that success of the scheme for such a 
degree would depend mainly upon the expenditure 
of large public funds to improve the equipment of 
our laboratories and to provide increased amenities 
for the students; such expenditure has, unfortu- 
nately, not been found possible. A serious Wemish 
in the regulations for this degree is the non-^roVision 
of traveliir* scholarships for houie student5l,‘ as thi® 



NATURE 


^95 


August 8, 1925] 


due to them of change of environment is very 
eat. Since there is no immediate prospect that this 
ifect will be remedied, Prof. Wynne suggests (i) that 
le Department of Scientific and Industrial Research 
lould only renew its grunts after the first year to 
udents who migrate to another institution ; (2) that 
le griints be renewable for a third year ; and (3) that 
jring the two years’ absence from Home the main- 
hf.nce grant be increased. 

Respite tlie acute and prohinged depression in trade, 
has been a distinct change in outlook with regard 
OThe employment of trained research chemists in 
Sptry, and for this the institution of research 
Ifeations by the Department of Scientific and Indus- 
nit Researcli is largely responsible. Manufacturers, 
iW^rver, still complain i)f the inefficiency, from the 
>ffc$ point of view, of the university-trained man ; 
lt| Itsks Prof. Wynne : Are the universities entirely to 
ame? What opportunities do industrial firms offer 
(XI for testing his vocation while there is yet time for 
m '^to make another choice ? Is it not possible to 
ow selected students to spend some part of each long 
.cation in the w^orks, not necessarily in the laboratory, 
t under foremen on the plant ? The common objec- 
wns relating to the violation of secrecy and interference 
th routine have been su(‘('cssfully overcome in 
effield, where the presence of intending graduates 
welcomed in the steel • works during the long 
cation. There'* seems no valid reason why the ex* 
iple of Sheffield firms should not bo followed in 
icr centres and in other industries. 

Finally, Prof. Wynne appeals to the Association of 
itish Chemical Manufacturers to assist and co-operate 
th the universities in such matters. lie recalls the 
't that the Chemical Society took a leading part in 
inching the Association, but he did not mention, as 
might liave done, that the conferences of the 
emical societies which led to its foundation were 
ivcncd to consider the best methods, not only for 
jmoting co-operation among chemical manufacturers, 
t also co-operation “ between them and the teachers 
universities, colleges, and technical schools.” The 
sociation has admittedly done good work for the 
inufacturers, and in support of Prof. Wynne we 
iture to express the hope that it will add to its 
by working with and assisting institutions of 
her education. As Prof, Wynne says, University 
industry — theory and practice— obviously must 
.borate if the chemical industry of this country 
to make headway in face of present difficulties ” ; 
eed, without the co-operation of the universitie.s, 
industry can neither hope to prosper in times of 
ite international competition, nor fulfil its patriotic 
igations in times of international strife* 


National Art in the Stone Ag:e. 

Vrgeschichte der bildendm ' Kunst in Europa^ von den 
Anfdngen bis um s^o vor Christi, Von Moritz 
Hocnies. Dritte Aufiage, durchgesehen uud ergiinzt 
von Osw'ald Menghin. Pp. xix + 864. (Wien : Kuifit- 
verlag Anton Schroll und ( o., 1925.) 30 gold marks. 

A LTHOUCJII written history begins in Europe two 
thousand years later than in Egypt or Meso- 
potamia, the archaeological record is nowhere longer 
or more continuous. Art is more the object of the 
archieologist than the philologist ; and in this domain 
Europe is exceptionally rich. I’he men of the Old 
Stone Age decorated bones or cave walls with marvellous 
drawings which recall to life an extinct fauna. But 
the naturalism of palseolithic art passed away with the 
advent of more modern climatic conditions ; in Fnince 
and Spain, the centres of (luaternary art, only conven- 
tionalised and aesthetically worthless survivals are to 
be found on the walls of ( opper Age cave-shelters and 
dolmens. Only in the extreme north did a naturalistic 
art, stylistically if not genetically akin to that of the 
cave-men, persist throughout the New btone Age 
among backward food-gathering tribes. From that 
period, which saw the establishment of food-producing 
economy, no artistic' products have elsewhere come 
down to us save geometrically decorated vases and 
Hide clay figurines. 

The same geometric character pervades c'ontincntal 
art in the Bronze and early fron Ages. But in the 
iEgean in the seventeenth century H.r., a new and 
deliberate naturalism arose under the shadows of the 
( retan palaces, only to fall a prey to ('onventionalism' 
and eventually to become geometric' in the Greek 
Middle x\ges,” as Ilocrnes happily describes the Late 
Mycenican and Dipyloii periods. 'Phe final revival of 
naturalism begins in the c'ity-states of archaic Greece, 
and Etruria, then among the Cells of La T(>nc, and 
finally among the Teutons in tlie first centurie.s of our 
era. IJoerncs saw in these transformations the reflec- 
tion, not of racial, but of economic' and social changes. 
The primitive naturalism was proper to the parasitic 
life of hunters. Geometric styles correspond to the 
symbiotic economy of peasants, and in the permanence 
of their designs betray the prominent part played by 
women in the new industries. A synthesis of the fore- 
going moments in a class-society wherein ^ “ parasitic ” 
layer of rulers, i)riests, and warriors has been super- 
imposed upon the peasantry evokes the Conscious 
na||pilism of Middle Minoan Crete or La T^ne. With 
these masterly generalisations the Viennese professor 
summed up abstractly the artistic evolution of our 
continent. 

In presenting flie evidence on which these conclusions 
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were based, Hoemes adopted an almost equally 
abstract method. Writing in 1914, he did not believe 
in the possibility of identifying racial groups by 
archaeological data. In the ten years since his death, 
the immense progress of science has left llie prehistorian 
no alternative but to adopt the coiK rete methods of 
the historian, flis characters are indeed nameless 
and the individual still eludes him, for in the epoch 
with which he deals the indi\'idual was still merged in 
the collectivity. J^rchistoric art is like modern peasant 
art ; it is far more the product of the group, the embodi- 
ment of its astlietic traditions, than the creation of an 
individual artist. On the other hand, just as peasant 
art in Brittany is distinct from that of the Ukraine, so 
the several styles of geometric decoration on neolithic 
pottery must be regarded as em])odying the ideals of 
specific racial groups. IJocrnes’ pupil and successor, 
Prof. Menghin, is animated by this principle throughout 
the two hundred pages of his appendix. Thus even in 
the Old Stone Age the “ impressionist ” scenes painted 
on the rocks of southern Spain may be contrasted with 
the isolated realistic figures depicted farther north. 
This contrast illustrates the distinction between a race 
newly come from Africa (the Capsians) and more 
Eurasiatic stocks. 

In the New Stone Age the arclueological map of 
Europe discloses a veritable mosaic of cultural groups. 
The sharpness with which these nameless peoples 
stand out, the precision with which their migrations 
can often be plotted, will come as revelations to English 
readers. Pottery is now the best guide to their identi- 
fication and the principal vehicle for their artistic self- 
expression, Thanks to Prof. Menghin, we now have 
for the first time a complete and reasoned account of 
the ceramic styles and their interrelations. The loess- 
lands of the Danube valley are occupied by peaceful 
peasants. Fine pottery adorned with spirals and 
mseanders defines the extent of their colonies ; deri- 
vative types growing into local styles mark their 
gradual expansion to Poland, .south Germany, and 
Belgium. From the west (probably from Spain, for 
brachycephals are found there despite Menghin’s 
statement to the contrary) a short-headed race of 
armed traders introduce their bell-shaped beakers 
into central Europe, there mingle with a Nordic tribe, 
and eventually invade Britain. But the real plot of 
European prehistory is the victorious expansion of the 

Nordic culture.” The latter, Menghin frankly attri- 
butes to Indo-Germans {i.e. Indo-Europeans or Aryans); 
for he is a Germanist albeit a temperate exponent of 
theories often travestied by too ardent advocates. 
The submergence or absorption of the Danubian peasant 
art by that of Nordic invaders is in any case patent. It 
provides a truly historical explanation for that contrast 
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between peripheral and tectonic styles of decoration 
upon which TToernes based bis whole treatment of 
neolithic pottery ; for the metopic division of the vase- 
surface was as characteristic of the North as the free 
ornament was of the Danube valley. 

Here, as in the analysis of west European cultures, 
the concentration on ceramic evidence imposed by the 
plan of TToerne^’ work tends to hide difficulties. The 
internal incoherence of the “ Nordic culture,” notably 
the opposition between the separate-grave folk of 
inner Jutland and the megalith-builders on the Danish 
coasts, would have become more glaring had weapons 
and ornaments been considered. Conversely, chrono- 
logical dilficulties have been evaded by giving the 
“ Caucasian pottery ” the status of an independent 
group. It can, howev'er, only rank among the sub- 
divisions of Menghin’s Nordic grouf) ; direct genetic 
relationship is demonstrated inter alia by the very 
peculiar type of tomb in which similar vases occur 
both on the Saale and on the Kuban (Menghin’s printer 
has consistently confused this river with the Iron Age 
site of Koban). If the high anthiuity of the latter 
tomb really precludes its attribution to a clan hailing 
from central Germany, the only alternative is to invert 
the direction of the journey. 

If, however, the warlike Nordics must claim the 
attention of the historian, they have little to offer to 
the artist. On the other hand, the peaceful peasants 
of the south-east have left us monuments of real beauty 
— magnificent painted vases. The Thessalian group 
is already familiar ; this well-illustrated account of 
the Transylvanian-Ukrainian vases and figurines will 
be all the more w'clcome. We w^ould, however, suggest 
certain corrections. The most important site yet 
excavated — Erdsd - is omitted. Now the inhabitants 
of this Copper Age village, nestling among the moun- 
tains of Transylvania the ancient El 1 )orado of central 
Europe- -not only decorated their vessels with poly- 
chrome spirals and mjcanders but also adorned the 
walls of their substantial houses with frescoes and 
plaster mouldings. Then pottery virtually identical 
in technique and decoration with that of Erosd appears 
intrusively in a corner of Thes-saly. How can Menghin 
deny that this intrusion marked an invasion from 
beyond the Balkans ? In Thessaly this genuine painted 
fabric gives place to the curious ” crusted ” ware on 
which the colours are applied only after the burnishing 
and firing of the vase. The same technique is encoun- 
tered in the Danube valley from Serbia to Moravia. 
But Hoernes and Menghin have not distinguished it 
from true painting, and so have missed the essential 
cultural continuity between Thessaly and the Danubef' 
valley at this period. In fact they treat the Danubian 
crusted ware as older than and partly the ancestor of 
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painted , pottery of Transylvania, whei-eas the, 
^^tfat^mphical sequence in Thessaly would suggest 
/just the <^posite relation. Finally, the curious way 
in which. stylised animals come to figure among the 
'geometric designs of the latest painted pottery m 
JlCralicia and the Ukraine is surely a phenomenon worthy 
! of, note in a history of art. However, the painted 
*,pottery appears with meteoric brilliance only to \ anish 
.Utterly in the night. Perhaps the vase-painters were 
Submerged by the same Nordic flood that had o\er- 
’^belmed the peasants of the Danube \ alley. 

? The remaining cerami(' groups distinguished by 
!,Jiienghm arc of less artistic or historical .significam e. 
He finds no continuation ior the mesolithic wares of the 
Danish kitchen middens and Carnpigny and, with less 
justification, isolates the neolithic pottery of Oete 
from its successors and neighbours. The artistic (ap- 
; abilities of the rude hunteis of the extreme nortli are 
better expressed in their carxings than in their coarse 
vases. Finally, all the wares of western Ism ope and 
• north Africa are classed together in one admittedly 
Amorphous group. Tmidentally, vliile flattered by 
I the prominence accorded to English neolithic wares in 
the last-named group, wc deplore the neglect of the 
richer Scottish material. 

As a whole, this book with its 1462 illustiations (on- 
$titut(‘s a \eritable corjius ol neolitliic pottery; and 
i^the art of the later periods and of the /Egean is lieated 
.with no less thoroughness and lucidity. If theie be 
,room for diffeiences of opinion on isolated points as 
indicated alioxe, that is but natural in a pioneer work 
on a young science; no .such detailed or compre- 
hensive .survey of Eurojican jwehistory has c\er before 
' teen attempted in any language, 

V. GoUUON CllILliL. 


The Study of Corals. 

dn hittoducUon to the Study of Reccui Corals. By 
' Prof. Sydney J. Hickson. (Publicatioiib of the 
University of Manchester, Biological Scries, Ko. 4.) 
?p. xiv + 257. (Manchester: At the Innersity 
. Press ; London : Longmans. Green and ('o,, 1924,) 
, si^s. net. 

' A MONG living zoologists no one is more ('ompetent 
than Prof. Hickson to write a book on corals, 
years ago he made acquaintance with coral 
^gaUisms in their natural surroundings ; and since 
the Anthozoa, the group to which most coials 
Imve tteen one of the cliief objects of bis study, 
therefore, who already know his lucid and at- 
of writing will be prepared to expect 
and fascinating work ; and they will 


The author's definition of the xvorcl ** coral will 
probably excite surprise by its breadth. He uses it 
for marine sedentary organisms, animal and vegetable, 
‘‘that jnoduce a solid skeletal (or more accurately 
shell) stiucture ol caliium cadionate which persists as 
such cjitire, alter the diath of the living organisms 
that profliKcd it.” The things intluded in the term 
corals are therefore the eakareous marine plants, certain 
Foiaininileia and sponges, tlie marlreporarian corals, 
ceitain Alcvonuiia (such as the precious coral) ami 
Jlydio/oa, and also some gencia belonging to the 
P()l>/()a and Annelida But has the term coral ev’cr 
been used, even populaily, in such a wide sense as 
this ? In piactice i^roi. Hitkson w'idens it still further 
by including Gorgonia and the antipatharians, the 
skeleton ol wliidi is not calcareous at all. Paren- 
tbetkall), would the skeleton of the precious coral 
ordinaiily be termed a shell structure, and is it “ strictly 
speaking, an outsid(* support or exoskeleton ” (p. 17) ? 

We shall not <juarrcl very scriousl}, however, with 
the definition proposed iiy the author He lid.s hatl 
tlje happy ulea ol describing for us, in an ca.sy and 
ddightlul fashion, a number of organisms whicli hav^* 
interestid him, and of illustrating his descriptions by 
choice t\<nuple> oJ the photogi.ipher’s art. He is in 
want ot a term under which these can be Subsumed; 
and “ (oial ” is <it lea.st not altogether inappropriate— 
is .\s suitable, at any rate, as any single word can be. 

One other objection to the authoPs use of terms. 
W"e shall not all agree that “ the conception of in- 
di\iduality has no relation to the stiuiture or function 
of the parts but to the clis( ontinuity ol the living 
oiganisrn as a whole fioin oilier living oiganisms^'; 
though it ma> perhai>s be true tliut “ the -^Icyonium 
or the Tubipora as a whole is, in lummon language 
(italics the reviewci s), the individual, and the polyps 
parts or organs of the individual.” 

Coming to the contents of the volume, the intro- 
ductory chaptei, “On the Use of some Words,” deals 
with th(‘ meaning of “ coral ” and “ individual, "which 
we have just alluded to, to that of “ polyp (which 
Prof. Hit kson extends to the /ooids of the Polyzoa) 
and “ zoophyte,” Chap, ii. gives a sliorl account of 
structure, especially ot that of an antho/oan polyp, 
and clas.sificalion ; to it is appended an interesj^ing 
“Additional Note on the Nutrition of Corals,” discuss- 
ing the part played by symbiotic algie. t'haps. iii. and 
iy* (PP- 23-102) deal with madreporarian corals ; this, 

, the backbone of the subject, is attractively treal^id in 
a staiple style and in clear language, made even clearer 
by diagrams and by exquisite reproductions ol photo- 
graphs (we dare nbt, in this imitate Prof, 

(p, p|:^ot;qs) of objects. 

state, , 
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i^arlesmgen 0er 
Otto " Butsbhli, " ^ Lieferung' ^ 4 i 
TIerausgcgeben von F. lilochmann an 4 C fiSwIi 
burger. Pp. iv4-38o. (Berlin! Julius 
1924.) 6*45 dollars. , 

is a compilation of a kind wliich we exp&S^ 
X from the patient industry and passion i(% 
orderly arrangement of the German scientific write]^ 
It is a mine of information from which details of th^ 
structure of the alimentary canal of a very largS 
numbci of animals (an be extracted with a minimuji^ 
ot trouble. To the English zoologist it will appeal 
most because it is illustrated with the thoroughness^ 
which the German author rightly believes to be neces-! 
sary, and the illustrations are selected with character- 
istic (are. A large proportion of them are entirely 
new to text-books, and many of them are from original 
drawings of Butschli. But for the fart that they are 
sometimes rather too small to be easily understood^ 
they are really excellent and a substantial justification 
for the publication of the book. 

When we consider the text, however, there arises’ 
the question as to how far a morphological cncyclo^ 
pjedia ot this kind is valuable to zoologists. It has^ 
indeed, occurred to the authors that a ccitam amount 
of physiological information should he incorporated^ 
into their work. This is, however, relegated to para- 
graphs of small print for the most part and, even 
making allowance for the scantiness of i>rcsent-day 
knowledge, is insufilcient. The alimentary canal lends 
itself less to purely morphologi( al comparisons than 
any other system of the body. Tt js so plastic that 
astonishing difTciences may exist between closely 
related animals which are obviously related to differ- 
ences in diet. To take an example^, the excellfejnt^ 
morphological account ot the alimentary canal of th^^ 
MoUusca seems incomplete to the rcvicw^cr because th^ 
varied habits and physiological characters of such formfJ 
as nudibrayichs, heteropods, boring lamcllibranchs, { 
many others are never mentioned. The initiated 
be able to fill up the gaps, but there is not much he 
for the student who wants to know how much pf 
form is related to function. Nor is there usually 
than casual reference to the histology of the varfit 
alimentary organs* This is no doubt outside the scf 
of the work, but it may Well be claimed that, ^ ' 
study of the alimentary system, histology uj 
dissblubly connected with gross anatomy as^’j 
logy. - n 

>rac1S^ca 


of the mesenteric mu$tsular'’ban&^ tKat ** iVthe casibs^ 
of the directive meSmteri^ tidges are on 'the 
surfaces op0^i tq ed^t oth^ <|tali (56 the teviewer’s), 
that is to 'say, they face outwards (p. 33). The 
inte’restiftg association of Hetcrocyathus with the 
gephyrean Aspidosiphon is described on pp. 39-40. 

Alcyonarian corals are described m Chap. v. , Coral- 
lium, Tubipora, lleliopora and Gorgonia are treated at 
some length, a numlier of other genera more cursorily. 
Chap. vi. disposes of the antipatharians in a few pages ; 
and successive cJiapt(^rs arc given to the hydro/oan 
corals — Millepoia and the Stylasterma ; poly/oan 
corals; foiaminifcian and poriferan ('Merlin) corals 
and annelid worm tubes, and lastly (oial Alga. - 
the ted seaweed corals and green seaweed corals 

The penultimate chapter is something of a dis- 
appointment. We feel tliat in a volume on corals by 
Prof. Ilic'kson we had a right to expect more than 
17 pages on coral reefs ; we would willingly have 
sacrificed the worm tubes, sponges, and Foraminifera, 
as well as the Alg.e, to have had an equivalent here. 
The author’s very first words— the opening sentences 
o^f the preface — speak of the fascination, the ('harm, 
ahd the enduring interest of the life of the reefs ; but 
he gives us little more than a brief account of the 
composition and form of the reefs, and ot the theories 
of their formation. 

The last chapter gues an agiceable account of the j 
trade in black and red coral from the earliest times. 
Among much other inteiesting information we are told 
that some >eais ago a great bronze shield, supposed to 
belong to the Early Iron age, was found in the bed of 
the river Witham in Lincolnshire, bearing five large 
pieces of red coral, each circular in outline, ground to 
form a convex surface and polished ; and that armour 
decorated in a similar way has also been found in 
Ireland. FAen in the eighteenth century red coral was 
much esteemed as a drug, being given, for example, 
in g. paste along with crabs’ eyes and other things, for 
iever» in children. 

The book is ofiviously intended to be of use to the 
intelligent layman, who has only the most elementary 
acquaintance wuth physiology and anatomy. But it 
will certainly he read largely by others ; not only by 
elemefiitary but also by advanced and honours students ' 
of zbolqgy who are making a special study of the An*- 
For fhese, as well as for zoological amateurs, 
it WiU be h delightful occupation to go round tlie case$ 
the 3 t^nch^ter Museum, or of the British Museum^ 
Hickson’s boolPln hand. We congratulate 
ofi his accomplishment ; Would fhat all 
heiitt "the conclusion of their^ active life, 
accotints of* the groups whic^h^^ 
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do ^veicything but com* j add^ndu -—displays at ouco the strength as well as the 
pww, ^ay'i^r^swit an array of densely marshalled weakness of any survey, aiming at completeness, of 

P thpough which the reader travels despairingly,' such art extensi\e field by any single author. Un- 
ddite unable to see the wood for the trees. doubtedly, Dr. [lemnover's narrative gains in unity of 

purpose and of outlook bcfause all the ideas have been 

,V ’ 'X Pottery and Porcelain. distilled thiough the alembic of a single, well-inlormed 

' * mmd. It is, however, almost inevitable that certain 

: being a Simple Account of the Ihstory of seaions ol any work that pro[)oses to set foith the 
TbUery and a Descnptton of some of the Processes ^ ^ ^ 

^mployed m its Manujactinc, (Pitman^ Common civilisation, which must therefuie comprehend all the 
' Commodities and Industries.) By Charles J. Noke fictile arts of the Creek, Pei sian, ('hinese, Japanese, and 
, hnd Harold J. Plant. Pp. xi+130. (London: European peoples- to mention only the more important 
oSir Isaac Pitman and Sons, Ltd.) 35. neL — should be less satisLutory in ludgnunt and under^ 

Pottery and Porcelain: a Handbook for ( ollectors. standing tlian othcis. Having entered this modest 
^ Translated from the, Danish of Emil Hannover caveat, the reviewer is free to appreciate the fan' .so 
Edited with Notes and Appendices by Bernard abundantly set forth for the leaders delectation and 


» X Pottery and Porcelain. 

: being a Simple Account of the History of 
jfPbUery and a Descripiton of some of the Procei^e^ 
*'tniployed in its MannJactinc, (Pitman^ Common 
Commodities and Industries.) By Charles J. Noke 
^ hnd Harold J. Plant. Pp. xi+130. (London: 
oSir Isaac Pitman and Sons, Ltd.) 35. neL 
Pottery and Porcelain : a Handbook for Collectors. 
^’'Translated from the, Danish of Emil Hannover 
Edited with Note^ and Appendices by Bernard 
*» Rackham. Vol. 1. Europe and the Near East : 
Earttienwarc and Stoneware. Pp. 589 + 7 plates. 
(^5^. net.) Vol. 2, Tlic Far East. Pp. 287 + 2 
^plates. (t8^. net.) Vol. 3. Pmropean Porcelain. 

+ 2 plates. (25^? net.) (London: P^rnest 
fenn, Ltd., 1925.) 

T he first-mentioned of these works might, happily, 
serve as an introduction and tedmieal aid to 
Htlk important and oompuhcnsive handbook with 
Pwhieh it is .issocuted in tins notice. Its authors have 
[accomplished their modest scheme with such ability 
^and success as to give the reader who is not a potter 
an insight into the practical methods which arc followed 
in the mauulacture of the multilarious arti< Ics of pottery 
and porcelain, whether intended for everyday use or 
as the embodiment of piecious artistry, wliich men 
'treasure* in our day even as they seem to have prized 
and collected sue ii things foi unnumbered years. The 
clarity and simplicity witli which the technical informa- 
tion is presented -together with excellent illustrations 
and photogiapliie reproductions of the tools, methods, 
processes used by the .Staffordshire potters of our 
’time— deserv e warm commendation, Apart from the 
immediate aim of the writers, whi( h has been to aid the 
i&udent-woikman who is engaged in the craft, every 
fepllector of pottery and porcelain wlxo wishes to a( quire 
Pe^r ideas of how the precious objeets he treasures 
wWes made will find this a handy and reliable little woik 
pl ^j^efejence, to be used in conjunction with those 
^tnmmou6 histories of the potters’ achievements in 
technical matters are not always treated with 
^P^gjmfilicity and precision. 

and comprehensive handbook for 
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for {English readers by Mr. Bernard 


instruction. 

It is only possible m the space at oiir disposal to 
direct attention to the more salitot Icatures of thr 
work, for as a comprehensive bibliogiaph> ol ceramic 
literature is inr hided, the readci who requires fuller 
information on any specific point will readily find tlie 
most authoritative soiincs to which he may turn tor 
fuither enlightenment. Another feature, which adds 
to the oomphteness of the work and its <onsec[Ucnt 
value to ccdlectois, especially to those who have but 
recently <icquiied that dehghtlul hobby, is the valuable 
descriptive notes and illustrations ol “ forgeries ; 
for though, iis Dr Hannover says, ‘‘ the really danger- 
ous counterfeits can only be distinguished by acquiring 
a thorough knowledge of the gtsiuinc thing.s,^’ it is 
possible to prepaie one’s sell loi meeting tlic spurious 
thing and its recognisable defects. ^ 

It seems but natural that one should instinctively 
turn to the volume which deals with the ceramic pro- 
du<‘tions of the Far East, especially as for the last two 
centimes these Oriental waies have exercised such a 
powerful influence on all European pottery and porce- 
lain, with tlie exception ol the stonewares. In the few. 
years that hav e elapsed since the close of the War, all 
competent observers must have been impressed wdth 
the number of artist - potters, working on their own 
account or in association with old-established factories, 
in all European countries, who have turned with a fresh, 
often a childlike eye to the older treasures of Chinese 
and Japanese skill and are now exhibiting thpirjpleasure 
by the production works which, though frankly 
European in style, are not ashamed to acknowlo^<S the 
sources of their technical inspiration. 

In the same way, Dr. Hannover, havihg absorbed all 
that has been virritten by the foremoi^t , authorities, 
^ glvas us a condehse^, bujb 
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